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D.  J.  Frizen  and  J.  R.  Mendenhall 

This  NBS  Technical  Note  catalogs  the  publications  of  the  Cryogenics 
Division,  along  with  author  and  subject  indexes,  for  the  period  1953  through 
1977.   It  also  contains  a  listing  of  available  thermodynamic  properties 
charts,  bibliographies,  and  miscellaneous  reports  of  cryogenic  Interest. 

A  resume  of  the  activities  of  and  services  provided  by  the 
Cryogenics  Division  is  also  included. 
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Introduction 


In  August  1973,  the  National  Bureau  of  Standards,  Cryogenic  Data  Center,  published 
NBS  Technical  Note  639,  which  included  all  previous  lists  of  publications  and  supplements 
resulting  from  the  work  of  the  NBS-Cryogenics  Division  for  the  period  1953  -  1972.  Since 
that  date,  nine  supplements  have  been  issued.  This  Technical  Note  updates  and  supersedes 
NBS  Technical  Note  639  and  covers  the  entire  period  1953  -  1977.  A  number  of  indexes, 
including  subject  and  author,  are  included  as  well  as  information  regarding  other 
services  of  the  Cryogenic  Data  Center  and  the  Cryogenics  Division. 

Future  supplements  to  this  list  of  publications  are  available  to  anyone  asking  to 
be  placed  on  the  mailing  list.   Request  for  inclusion  on  the  mailing  list  should  be 
directed  to  Thermophysical  Properties  Division,  Center  for  Mechanical  Engineering  and 
Process  Technology,  National  Engineering  Laboratory,  Boulder,  Colorado  80303,  Attn: 
Deborah  Frizen,  Cryogenic  Data  Center. 
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Flynn.      (a)  Paper  D-'S  in  Advances  in  Cryogenic  Engineering   (Proc.    I960  Cryogenic  Engineering 
Conf.  )  Vol  6,    236-44.      Plenum  Press,    New  York  (1 961 ).      (Out  of  print),      (b)  Cryogenics  Vol  1,  No.    2, 
96-100  (Dec   I960).      (PB172168-A)^     (.J  Bull.    Inst.    Int.    Froid  Annexe  Vol  1 960-1,    51-63(1960). 
(PB172168-B)^ 

R-182  TENSILE  CRYOSTAT  FOR  THE  TEMPERATURE  RANGE  4"   TO  300°K,    by  R.    M.    McCIintock  and 

K.    P.    Warren,      (a)  Paper  F-4  in  Advances  in  Cryogenic  Engineering   (Proc.    I960  Cryogenic 
Engineering  Conf.  )  Vol  6,    372-8.      Plenum  Press,    New  York  (1961).      (Out  of  print),      (b)  Mater. 
Res.    Stand.    Vol  1,    95-8  (Feb  1961).      (PB172169)^ 

R-183  i^PPROXIM^^TE  WIDE-RANGE  EQUATION  OF  STATE  FOR  HYDROGEN,    by  R.    D.    Goodwin. 

Paper  G-4  in  Advances  in  Cryogenic  Engineering   (Proc.    1960  Cryogenic  Engineering  Conf.  )  Vol  6, 
450-6.      Plenum  Press,    New  York  ( 1  961 ).      (PB172170)^ 
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R-184  THE  ADSORPTION  OF  METHj^NE  ON  SILICA  GEL  AT  LOW  TEMPERATURES,    by  M.    J.    Hiza 

and  A.    J.    Kidnay.      Paper  G-5  in  Advances  in  Cryogenic  Engineering  (Proc.    I960  Cryogenic 
Engineering  Conf.  )  Vol  6,    457-66.      Plenum  Press,    New  York  (1  96  1 ).      (PB172171)^ 

R-185  LOW-TEMPERATURE  THERMOCOUPLE  THERMOMETRY,    by  R.    L.    Powell,    M.    D.    Bunch  and 

L.    P.    Caywood.      Paper  H-6  in  Advances  in  Cryogenic  Engineering   (Proc.    1960  Cryogenic 
Engineering  Conf.  )  Vol  6,    537-41.     Plenum  Press,    New  York  (1  96  1 ).      (PB172172)^ 

R-186  MECHANICAL  PROPERTIES  OF  FOUR  AUSTENITIC  STAINLESS  STEELS  AT  TEMPERATURES 

BETWEEN  300°   AND  20°K,    by  C.    J.    Guntner  and  R.    P.    Reed.      Paper  J-1   in  advances  in 
Cryogenic  Engineering   (Proc.    I960  Cryogenic  Engineering  Conf.  )  Vol  6,    565-76.      Plenum  Press, 
New  York  (1961).      (PB172173)^ 

R-187  SIMPLE  ADIABATIC  DEM/'GNETIZATION  APPARATUS,    by  V.    D.    Arp  and  R.    H.    Kropschot. 

Rev.    Sci.    Instrum.    Vol  32,  No.    2,    217-8  (Feb  1961).     (PB172174)^ 

R-188  LOW  TEMPER/'TURE  THERMOCOUPLES   -  I.    GOLD-COBALT  OR  CONSTANTAN  VS.    COPPER 

OR  'NORMAL'  SILVER,    by  R.    L.    Powell,    M.    D.    Bunch  and  R.    J.    Corruccini.      Cryogenics  Vol  1, 
No.    3,    139-50  (iMar  1961).      (PB172175)^ 

CRYOGENIC  ADHESIVE  PROPERTIES  OF  BISPHENOL-A  EPOXY  RESINS,    by  M.    J.     Hiza  and 
P.    L.    Barrick.      Soc.    Plast.    Eng.    Trans.    Vol  1,  No.    2,    73-9  (Apr  1961).      (PB172176)^ 

SUPERCONDUCTIVITY  OF  NbjSn  IN  PULSED  FIELDS  OF   185  KILOGAUSS,    by  V.    D.    Arp,    R.    H. 
Kropschot,    J.    H.    Wilson,    W.    F.    Love  and  R.    Phelan.      Phys.    Rev.    Lett.    Vol  6,  No.    9,    452-3  (May 
1961).      (PB172177)^ 

THERMAL  EXPANSION  OF  TECHNICAL  SOLIDS  AT  LOW   TEMPERATURES;  A  COMPILATION 
FROM  THE  LITERATURE,    by  R.    J.    Corruccini  and  J.    J.    Gniewek.      Nat.    Bur.    Stand.    (U.  S.  ) 
Monogr.    No.    29,  12.  pages  (May  1961).     (Out  of  print). 

EVALUATION  OF  BALL  BEARING  SEPARATOR  MATERIT^LS  OPERATING  SUBMERGED  IN 
LIQUID  NITROGEN,    by  W.    A.    Wilson,    K.    B.    Martin,    J.    A.    Brennan     and  B.    W.    Birmingham. 
ASLE  Trans.    Vol  4,    50-8(1961).      (PB172179)^ 

MULTIPLE  L/YER  INSULj^TION  FOR  CRYOGENIC  APPLICATIONS,  by  R.  H.  Kropschot. 
Cryogenics  Vol  1,  .\o.    3,    171-7  (Mar  1961).      (PB172I80)^ 

TESTING  OF  BALL  BEARINGS  WITH  FIVE  DIFFERENT  SEPARATOR  MATERIALS  AT  9200  RPM 
IN  LIQUID  NITROGEN,    by  J.    A.    Brennan,    W.    A.    Wilson,    R.    Radebaugh  and  B.    W.    Birmingham, 
(a)  Paper  presented  at  the  Lubrication  Symposium,    iVlay  8-9,    1961,   Miami,   Florida.      Paper 
No.    61-LUBS.18.      Am.    Soc.    of  Mechanical  Engrs.  ,    New  York  ( 1  96  1 ).      (PBl  721  81 -A)  ^        (b) 
Paper  G-2  in  Advances  in  Cryogenic   Engineering  (Proc.    1961   Cryogenic  Engineering  Conf.)   Vol  7, 
262-72.      Plenum  Press,    New  York  (1962).      (PB  17218  1 -B)'' 

A  COMPILATION  OF  THE  PHYSICAL  EQUILIBRIA  AND  RELATED  PROPERTIES  OF  THE 
HYDROGEN-NITROGEN  SYSTEM,    by  D.    E.     Drayer  and  T.    M.    Flynn.     Nat.    Bur.    Stand.    (U.S.), 
Tech.    Note  No.    110,    62  pages  (May  1961).     (PB161611)' 

A  COMPILATION  OF  THE  PHYSICAL  EQUILIBRIA  AND  RELATED  PROPERTIES  OF  THE 
HYDROGEN-HELIUM  SYSTEM,    by  D.    E.    Drayer  and  T.    M.    Flynn.      Nat.    Bur.    Stand.    (U.S.), 
Tech.    Note  No.    109,    50  pages  (Jun  1961).     (PB161610)^ 

A  COMPILATION  OF  THE  PHYSICAL  EQUILIBRIA  AND  RELATED  PROPERTIES  OF  THE 
HYDROGEN-CARBON  MONOXIDE  SYSTEM,  by  D.  E.  Drayer  and  T.  M.  Flynn.  Nat.  Bur. 
Stand.    (U.  S.  ),  Tech.    Note  No.    108,    81  pages  (May  1961).     (PB161609)^ 

PREDICTION  OF  SYMPTOMS  OF  CAVITATION,    by  R.    B.    Jacobs.      J.    Res.    Nat.    Bur.    Stand.  (U.  S.  ), 
Sect.    C,    Vol  65,   No.    3,    147-56  (Jul-Sep  1961).      (PBI72I82)^ 

THE  APPLICATION  OF  GAS-LUBRICATED  BEARINGS  TO  A  MINI/^TURE  HELIUM  EXPANSION 
TURBINE,    by  B.    W.    Birmingham,    H.    Sixsmith  and  W.    A.    Wilson.      Paper  jA -4  in  Advances  in 
Cryogenic  Engineering   (Proc.     1961   Cryogenic   Engineering  Conf.  )  Vol  7,    30-42.      Plenum  Press, 
New  York  (1962).      (PB172183)^ 

R-200  ON  THE  BULK  DENSITY  OF  BOILING  LIQUID  OXYGEN,    by  R.    W.    Arnett.      Paper  F-4  in 

Advances  in  Cryogenic  Engineering  (Proc.    1961  Cryogenic  Engineering  Conf.  )  Vol  7,    214-8. 
Plenum  Press,    New  York  (1962).      (P.Bl  72184)^ 

R-201  DRY  G/S  OPERATION  OF  B^^LL  BEARINGS  AT  CRYOGENIC  TEMPERATURES,    by  L.    E.    Scott, 

D.    B.    Chelton  and  J.    A.    Brennan.      Paper  G-3  in  Advances  in  Cryogenic  Engineering  (Proc.    1961 
Cryogenic  Engineering  Conf.  )  Vol  7,    273-6.      Plenum  Press,    New  York  (1  962).      (PB172185)^ 
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R-202  TEMPERATURE  DEPENDENCE  OF  MAGNETIC  LOSSES,    by  J.    J.    Gniewek  and  R.    L.    Powell. 

Paper  H-I   in  Advances  in  Cryogenic  Engineering   (Proc.    1^61   Cryogenic  Engineering   Conf.  )  Vol  7, 
303-10.      Plenum  Press,    New  York  (1962).      (PB172186)^ 

R-203  THE  APPLICATION /.ND  BEH/VIOR  OFELASTOMERS  AT  CRYOGENIC   TEMPERATURES,    by 

R.    F.    Robbins,    D.    H.    Weitzel  and  R.    N.    Herring.      Paper  H-6  in  Advances  in  Cryogenic 
Engineering   (Proc.    1961   Cryogenic  Engineering  Conf.  )  Vol  7,    343-52.      Plenum  Press,    New  Y'ork 
(1962).      (PB172187)^ 

R-204  AN  EXPERIMENTAL  INVESTIGATION  OF  THE  INDIVIDUi^L  BOILING  /ND  CONDENSING   HEAT 

TRANSFER  COEFFICIENTS  FOR  HYDROGEN,    by  D.    E.    Drayer  and  K.    D.    Timmerhaus.      Paper 
J-6  in  Advances  in  Cryogenic  Engineering   (Proc.    1961   Cryogenic  Engineering  Conf.  )  Vol  7, 
401-12.     Plenum  Press,    New  York  (1 962).      (PB172188)- 

R-205  A  CRYOST/.T  FOR  TENSILE  TESTS  IN  THE  TEMPERATURE  RANGE  300°    TO  4°K,    by  R.    P. 

Reed.      Paper  K-3  in  Advances  in  Cryogenic  Engineering  (Proc.    1961   Cryogenic  Engineering 
Conf.  )  Vol  7,    448-54.        Plenum  Press,    New  York  (1  962).      (PB172189)^ 

R-206  MARTENSITIC  TRv^NSFORM/ TION  PRODUCTS  AND  MECHANICAL  PROPERTIES  OF 

AUSTENITIC  STAINLESS  STEELS  AT  LOW   TEMPERATURES,    by  C.    J.    Guntner  and  R.    P.    Reed. 
Paper  K-9  in  Advances  in  Cryogenic  Engineering   (Proc.    1961   Cryogenic  Engineering  Conf.  )  Vol  7, 
500-2.      Plenum  Press,    New  York  (1  962  ).      (PB172190)^ 

R-207  A  METHOD  OF  MEASURING  SHEAR  MODULUS  FROM  -424°    TO  70°F,    by  R.    P.    Mikesell  and 

R.    M.    McClintock.      Paper  K-11   in  Advances  in  Cryogenic  Engineering   (Proc.     1961   Cryogenic 
Engineering  Conf.  )  Vol  7,    509-13.      Plenum  Press,    New  York  ( 1  962).      (PB172191)^ 

R-208  LOW  TEMPERATURE  CHARi^CTERISTICS  OF  SOME  COMMERCL^.L  THERMOCOUPLES,    by 

R.    L.    Powell  and  L.    P.    Caywood,    Jr.      Paper  L-2  in  Advances  in  Cryogenic  Engineering  (Proc. 
1961   Cryogenic  Engineering  Conf.  )  Vol  7,    517-21.     Plenum  Press,    New  York  (1 962).      (PB172192)^ 

R-209  AN  ELECTRICALLY  CONTROLLED  GUi^RDED  FLAT  PLATE  CALORIMETER,    by  D.    Cline  and 

R.    H.    Kropschot.      Paper  L-5  in  Advances  in  Cryogenic  Engineering   (Proc.    1961  Cryogenic 
Engineering  Conf.  )  Vol  7,    534-8.      Plenum  Press,    New  York  (1962).      (PB172193)^ 

R-210  THE  EFFICIENCY  OF  AN  IDEAL  REFRIGERii  TOR,    by  R.    B.    Jacobs.      Paper  L-1 1  in  Advances 

in  Cryogenic  Engineering  (Proc.    1961   Cryogenic  Engineering  Conf.  )  Vol  7,    567-71.      Plenum 
Press,    New  York  (1962).      (PB1721Q4)^ 

R-211  LOAD  CARRYING  CAPACITY  OF  Gi^S-LUBRICATED  BEARINGS  WITH  INHERENT  ORIFICE 

COMPENSATION  USING  NITROGEN /ND  HELIUM  GAS,    by  H.   Sixsmith,    W.    P.    Wilson  and  B.    W. 
Birmingham.      Nat.    Bur.    Stand.    (U.S.  ), Tech.    Note  No.    115,    35  pages  (Aug  1961).     (PB161616)^ 

R-212  SUPERCONDUCTING  MAGNETS,    by  R.    H.    Kropschot  and  V.    Arp.      Cryogenics  Vol  2,  No.    1,    1-15 

(Sep  1961).    (PB172195)^ 

R-213  RECENT  PROGRESS  IN  CRYOGENIC  ENGINEERING,    by  R.    B.    Scott.      Paper  presented  at  the 

Mountain  States  Navy  Research  and  Development  Clinic,    Raton,    New  Mexico  (Sep  1961). 
(PB172196)^ 

R-214  AN  ALUMINUM  MAGNET  COOLED  WITH  LIQUID  HYDROGEN,    by  J.    R.    Purcell.      High 

Magnetic  Fields  (Proc.    International  Conf.    on  High  Magnetic  Fields,    Nov.    1-4,    1961, 
Massachusetts  Institute  of  Technology,    Cambridge,    Massachusetts)   166-9.      The  M.I.  T.    Press 
and  John  Wiley  and  Sons,    Inc.,    New  York  (1 962).      (PB172197)^ 

R-215  PREDICTION  OF  PRESSURE  DROP  IN  TWO-PHASE  SINGLE-COMPONENT  FLUID  FLOW,    by 

M.    R,    Hatch  and  R.    B.    Jacobs.     AIChE  J.    Vol  8,   No.    1,    18 -25  (Mar  1962).      (PB172198)'- 

R-216  ELECTROMAGNETIC  BEARING,    by  H.    Sixsmith.      Rev.    Sci.    Instrum.    Vol  32,  No.    11,    1196-7  (Nov 

1961).     (PB172199)^ 

R-217  A  TABULATION  OF  THE  THERMODYNAMIC  PROPERTIES  OF  NORMAL  HYDROGEN  FROM  LOW 

TEMPER/ TURES  TO  300°K  AND  FROM  1   TO  100  ATMOSPHERES,    by  J.    W.    Dean.      Nat.    Bur. 
Stand.    (U.S.  )  Tech.    Note  No.    120,    71  pages  (Nov  1961).      (PB161621)^ 

R-218  THE  THERMODYNAMIC  PROPERTIES  OF  NITROGEN  FROM  64  TO  300°K  BETWEEN  0.  1  AND 

200  ATMOSPHERES,    by  T.    R.    Strobridge.      Nat.    Bur.    Stand.    (U.  S.  ),  Tech.    Note  No.    129,    85  pages 
(Jan  1962).     (PB161630)^ 

R-219  A  SURVEY  OF  THE  LITER/ TURE  ON  HEAT  TRANSFER  FROM  SOLID  SURFACES  TO 

CRYOGENIC  FLUIDS,    by  R.    J.    Richards,    W.    G.    Steward  and  R.    B.    Jacobs.      Nat.    Bur.    Stand. 
.(U.S.  ),  Tech.    Note  No.    122,    44  pages  (Oct  1961).      (PB161623)^ 
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R-220  PROVISIONAL  THERMODYNAMIC  FUNCTIONS  FOR  PARA-HYDROGEN,    by  H.    M.    Roder  and 

R.    D.    Goodwin.     Nat.    Bur.    Stand.    (U.S.), Tech.    Note  No.    130,    1-U  pages  (Dec  1961).      (PB161631)^ 

R-221  AN  INTERMEDIATE  SIZE  AUTOMATICALLY  CONTROLLED  HYDROGEN  REFRIGERATION 

SYSTEM,    by  D.    B.    Chelton,    D.    B.    Mann  and  B.    W.    Birmingham.      Bull.    Inst.    Int.    Froid  Annexe 
Vol  1960-1,    73-81      (1960).      (PB172200)^ 

R-222  ON  THE  THERMODYNAMIC  PROPERTIES  OF  FLUIDS,    by  E.    H.    Brown.      Bull.    Inst.    Int.    Froid 

Annexe  Vol  1960-1,    169-78(1960).      (PB172201)^ 

R-223  SOME  LOW  TEMPERATURE  PROPERTIES  OF  MATERIALS,    by  R.    H.    Kropschot.      Mountain 

States  Navy  Research  and  Development  Clinic   (Proc.,  Raton,    New  Mexico,    Sept.  1961). 
Communications  and  Electronics  Foundation,    Raton  (1963).      (PBl  72202)""" 

R-224  APPARATUS  FOR  DETERMINATION  OF  PRESSURE-DENSITY -TEMPERATURE  RELATIONS  AND 

SPECIFIC  HEATS  OF  HYDROGEN  TO  350  ATMOSPHERES  AT  TEMPERATURES  ABOVE  14'K, 
by  R.    D.    Goodwin.      J.    Res.    Nat.    Bur.    Stand.  (U.  S.  ),    Sect.    C,    Vol  65,    No.    4,    231-43  (Oct -Dec  1961). 
(PB172203)^ 

R-225  STRAIN  GAGE  CALIBRATION  DEVICE,    by  R.    M.    McClintock.      U.S.    Patent  No.    3,  005,  332  (Oct 

24,    1961).      {SO'^f 

R-226  THE  DENSITIES  OF  SATURATED  LIQUID  HYDROGEN,    by  R.    D.    Goodwin,    D.    E.    Diller,    H.    M. 

Roder  and  L.    A.    Weber.      Cryogenics  Vol  2,  No.    2,    81-3  (Dec  1961).      (PB172205)^ 

R-227  MINL^TURE  HELIUM  EXPANSION  TURBINE  WITH  GAS-LUBRICATED  BEARINGS.      Nat.    Bur. 

Stand. (U.  S.  ),    Tech.    News  Bull.    Vol  46,    No.    1,    2-3  (Jan  1962).      (PBI72206)^ 

R-228  TWO  TENSILE  CRYOSTATS  DEVELOPED.      Nat.    Bur.    Stand.  (U.  S.  ),    Tech.    News  Bull.    Vol  46,    No. 

2,    21-2  (Feb  1962).      (PB172207)^ 

R-229  AN  EQUATION  OF  STATE  FOR  CALCULATING  THE  THERMODYNAMIC  PROPERTIES  OF 

HELIUM  AT  LOW  TEMPERATURES,    by  R.    D.    McCarty  and  R.    B.    Stewart.      Progress  in 
International  Research  on  Thermodynamic  and  Transport  Properties   (Proc.    Second  Symp.    on 
Thermo-physical  Properties,    Jan.    24-26,    1962,    Princeton,    New  Jersey)   107-17.     Academic 
Press,    New  York  (1962).      (PB172208)^ 

R-230  A  BIBLIOGRAPHY  OF  THE  THERMOPHYSICAL  PROPERTIES  OF  OXYGEN  AT  LOW 

TEMPERATURES,    by  J.    G.    Hust,    L.    D.    Wallace,    J.    A.    Crim,    L.    A.    Hall  and  R.    B.    Stewart. 
Nat.    Bur.    Stand.    (U.S.  ), Tech.    Note  No.    137,    83  pages  (Feb  1962).     (PB161638)^ 

R-231  THE  RESISTIVE  TRANSITION  IN  NbjSn,    by  D.    Cline,    R.    H.    Kropschot,    V.    Arp  and  J.    H. 

Wilson.  High  Magnetic  Fields  (Proc.  International  Conf.  on  High  Magnetic  Fields,  Nov.  1-4, 
1961,  Massachusetts  Institute  of  Technology,  Cambridge,  Massachusetts)  580-3.  The  M.I.  T. 
Press  and  John  Wiley  and  Sons,    Inc.,    New  York  (1 962).      (PB172209)^ 

R-232  DIELECTRIC  CONSTANT  OF  LIQUID  PARAI-IYDROGEN,    by  R.    J.    Corruccini.     Nat.    Bur.    Stand. 

(U.S.  ),  Tech.    Note  No.    144,    II  pages  (Apr  1962).      (No  charge  for  single  copy)" 

R-233  CRYOGENIC  TEMPERATURE  MEASUREMENT  WITH  PLATINUM  RESISTANCE  THERMOMETERS 

-IS  FIXED-POINT  CALIBRATION  ADEQUATE''    by  R.    J.    Corruccini.      Nat.    Bur.    Stand.    (U.S.), 
Tech.    Note  No.    147,    12  pages  (Apr  1962).     (PB161648)^ 

R-234  THE  EFFECT  OF  EXPERIMENTAL  VARIABLES  INCLUDING  THE  MARTENSITIC 

TRANSFORMATION  ON  THE  LOW -TEMPERATURE  MECHANICAL  PROPERTIES  OF  AUSTENITIC 
STAINLESS  STEELS,    by  C.    J.    Guntner  and  R.    P.    Reed.     Amer.    Soc.    Metals   Trans.    Quart.    Vol 
55,  No.    3,    399-419  (Sep  1962).     (PB172210)' 

R-235  A  TABULATION  OF  THE  THERMODYNAMIC  PROPERTIES  OF  NORMAL  HYDROGEN  FROM  LOW 

TEMPERATURES  TO  540°R  AND  FROM  10  TO  1500  psia.    Supplement  A  (British  Units),    by  J.    W. 
Dean.    Nat.    Bur.    Stand.    (U.S.  ), Tech.    Note  No.    120A,    75  pages  (Jun  1962).      (PB190611)' 

R-236  THE  VAPOUR  PRESSURE  OF  20°K  EQUILIBRIUM  HYDROGEN,    by  L.    A.    Weber,    D.    E.    Diller, 

H.    M.    Roder  and  R.    D.    Goodwin.      Cryogenics  Vol  2,  No.    4,    236-8  (Jun  1962).      (PB172211)^ 

R-237  THERfvlAL  EXPANSION  OF  SOME  ENGINEERING   MATERIALS  FROM  20  TO  293''K,    by  V.    Arp, 

J.    H.    Wilson,    L.    Winrich  and  P.    Sikora.      Cryogenics  Vol  2,  No.    4,    230 -6  (Jun  1962).     (  PB172212)^ 

R-238  THERMAL  RADIATION  PROPERTIES  OF  SOLIDS  AT  LOW  TEMPERATURES,    by  R.    J. 

Corruccini.      Measurement  of  Thermal  Radiation  Properties  of  Solids   (Symp.,    Sept.     1962,    Dayton, 
Ohio),    NASA  Spec.    Publ.    No.    31,    33-7(1963).      (PB172213)i 

R-239  '        INFRARED  WAVELENGTH  DEPENDENCE  OF  THE  TOTAL  ABSORPTIVITY  OF  ELECTROPLATED 
SILVER,    by  D.    Cline.      J.    Appl.    Phys.    Vol  33,  No.    7,    2310 -1  (Jul  1962).     (PB172214)^ 
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R-240  THE  THERMAL  PROPERTIES  OF  POWDER  INSULATORS  IN  THE  TEMPERATURE  RANGE  300° 

-4°K,    by  D.    Cline  and  R.    H.    Kropschot.      Radiative  Transfer  from  Solid  Materials   (Proc.    Conf. 
on  Radiative  Transfer  from  Solid  Materials,    Dec.    12-13,    1960,    Boston,    Massachusetts)  61-81. 
The  Macmillan  Co.  ,    New  York  (1962).      (PB172215)'^ 

R-241  THE  SPONTANEOUS  MARTENSITIC  TRANSFORMATIONS  IN  18%  Cr,    8%  Ni  STEELS,    by  R.    P. 

Reed.     Acta  Met.    Vol  10,   No.    9,    865-77  (Sep  1962),      (PB172216)^ 

R-242  THE  THERMODYNAMIC  PROPERTIES  OF  HELIUM  FROM  3  TO  300°  K  BETWEEN  0.  5  AND  100 

■     ATMOSPHERES,    by  D.    B.    Mann.      Nat.    Bur,    Stand.    (U.S.),    Tech.    Note  No.    154,    95  pages 
(Jan  1962).      (PB172217)'' 

R-243  KIHARA  PARAMETERS  AND  SECOND  VIRIAL  COEFFICIENTS  FOR  CRYOGENIC  FLUIDS  AND 

THEIR  MIXTURES,    by  J.    M.    Prausnitz  and  A.    L.    Myers.     AICh.E  J.    Vol  9,  No.    1,    5 -11  ( Jan  19b3). 
(PB172218)^ 

R-244  LOW  TEMPERATURE  PHYSICAL  EQUILIBRIA  OF  SOME  BINARY   HYDROGEN  SYSTEMS,    by 

M.    J.    Hiza,    D.    E.    Drayer  and  T.    M.    Flynn.    (Paper  presented  at  the  AICHE  48th  National 
Meeting,    Aug.    26-29,    1962,    Denver,    Colorado).      (PB172219)^ 

R-245  ADVANCES  IN  CRYOGENIC  ENGINEERING  (Proc.    1961  Cryogenic  Engineering  Conf.,    Aug.    15-17, 

University  of  Michigan,  Ann  Arbor,  Michigan;  K.  D.  Timmerhaus,  Editor)  Vol  7.  Plenum  Press, 
New  York  (1962).      (Plenum  Press,    New  York  -  $39.  50)* 

R_246  P-D-T  VALUES  FOR  NEON  FROM  27°   TO  SOCK  FOR  PRESSURES  TO  200  ATMOSPHERES  USING 

CORRESPONDING  STATES  THEORY,    by  R.    D.    McCarty,    R.    B.    Stewart  and  K.    D.    Timmerhaus. 
Paper  C-3  in  Advances  in  Cryogenic  Engineering   (Proc.    1962  Cryogenic  Engineering  Conf.  )  Vol  8, 
135-45.      Plenum  Press,    New  York  (1  963  ).      (PB172220)^ 

R-247  SOME  IDEALIZED  SOLUTIONS  FOR  CHOKING,    TWO-PHASE  FLOW  OF  HYDROGEN,    NITROGEN 

AND  OXYGEN,    by  R.    V.    Smith.      Paper  J-10  in  i^dvances  in  Cryogenic  Engineering  (Proc.    1962 
Cryogenic  Engineering  Conf.  )  Vol  8,    563-73.      Plenum  Press,    New  York  (1963).      (PB172221)^ 

R-248  A  COMPARISON  OF  THE  LOW   TEMPERATURE  ADSORPTION  OF  NITROGEN  AND  METHANE 

FROM  HYDROGEN  GAS  ON  THREE  DIFFERENT  ADSORBENTS,  by  M.  J.  Hiza  and  A.  J.  Kidnay. 
Paper  C-7  in  Advances  in  Cryogenic  Engineering  (Proc.  1962  Cryogenic  Engineering  Conf.  )  Vol  8, 
174-82.      Plenum  Press,    New  York  (1  963).      (PB172222)^ 

R-249  EXPERIMENTAL  DETERMINATION  OF   THE  BULK  DENSITY  OF  BOILING  LIQUID  OXYGEN,    by 

R.    W.    Arnett,    D.    R.    Millhiser  and  W.    H.    Probert.     Paper  E-4  in  Adyances  in  Cryogenic 
Engineering  (Proc.    1962  Cryogenic  Engineering  Conf.  )  Vol  8,    256-62.      Plenum  Press,    New  York 
(1963).      (PB172223)i 

R-250  THERMAL  CONDUCTIVITY   OF  SOLID  H2O  AND  D2O  AT  LOW  TEMPERATURES,    by  J.    W.    Dean 

and  K.    D.    Timmerhaus.      Paper  E-5  in  Advances  in  Cryogenic  Engineering  (Proc.    1962 
Cryogenic  Engineering  Conf.  )  Vol  8,    263-67.      Plenum  Press,    New  York  (1963).      (PB172224)^ 

R-251  PRESSURE  MEASUREiMENTS  IN  CRYOGENIC  SYSTEMS,    by  P.    Smelser.     Paper  F-7  in 

Advances  in  Cryogenic  Engineering   (Proc.    1962  Cryogenic  Engineering  Conf.  )  Vol  8,    378-86. 
Plenum  Press,    New  York  (1963 ).      (PB172225)^ 

R-252  LIQUID  REQUIREMENTS  FOR  THE  COOLDOWN  OF  CRYOGENIC  EQUIPMENT,    by  R.    B.    Jacobs. 

Paper  J-6  in  Advances  in  Cryogenic  Engineering  (Proc.  1962  Cryogenic  Engineering  Conf.  )  Vol  8, 
529-35.      Plenum  Press,    New  York  (1  963  ).      (PB172226)^ 

R-253  PERLITE  FOR  CRYOGENIC  INSULATION,    by  R.    H.    Kropschot  and  R.    W.    Burgess.      Paper  G-7 

in  T^dvances  in  Cryogenic  Engineering   (Proc.    1962  Cryogenic  Engineering  Conf.  )  Vol  8,    425-36. 
Plenum  Press,    New  York  (1  963).      (PB172227)^ 

R-254  COOLDOWN  AND  WARMUP  OF  LARGE  POWDER-INSULATED  DEWARS,    by  F.    Kreith,    J.    W. 

Dean  and  L.    Brooks.      Paper  J-7  in  Advances  in  Cryogenic  Engineering  (Proc.    1962  Cryogenic 
Engineering  Conf.  )  Vol  8,    536-43.      Plenum  Press,    New  York  (1  963 ).      (PB172228)^ 

R-255  FORCE  AND  SEAL  EVALUATION  OF  ELASTOMERIC  O-RINGS,    by  P.    R.    Ludtke  and  D.    H. 

Weitzel.     Paper  H-6  in  Advances  in  Cryogenic  Engineering  (Proc.    1962  Cryogenic  Engineering 
Conf.  )  Vol  8,    467-77.      Plenum  Press,    New  York  (1 963 ).      (PB172229)^ 

R-256  LINEAR  THERMAL  EXPANSION  OF  ELASTOMERS  IN  THE    RANGE  300°    TO  76°K,    by  R.    F. 

Robbins,    Y.    Ohori  and  D.    H.    Weitzel.      Paper  E-8  in  Advances  in  Cryogenic  Engineering  (Proc. 
1962  Cryogenic  Engineering  Conf.  )  Vol  8,    287-99.      Plenum  Press,    New  York  (19631.      (PB172230)^ 
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R-257  EXPERIMENTAL  INVESTIGATION  OF  LIQUID  HYDROGEN  COOLING  BY  HELIUM  GAS 

INJECTION,   by  A.    F.    Schmidt.     Paper  J-5  in  Advances  in  Cryogenic   Engineering  (Proc.    1962 
Cryogenic   Engineering  Conf .  )  Vol  8,    521-8.     Plenum  Press,    New  York  (1963).      (PB17223n- 

R-258  LOW-TEMPERATURE  THERMOCOUPLES,   by  R.    L.    Powell,    L.    P.    Caywood,    Jr.    and  M.    D. 

Bunch.      Temperature,   Its  Measurement  and  Control  in  Science  and  Industry,   Vol  3,   pt.    2,    65-77. 
Reinhold-Van  Nostrand,    New  York  (1962).      (PB172232)-^ 

R-259  TEMPERATURE  MEASUREMENTS  IN  CRYOGENIC  ENGINEERING,   by  R.    J.    Corruccini.      Paper 

F-1  in  Advances  in  Cryogenic   Engineering  (Proc.    1962  Cryogenic   Engineering  Conf.  )  Vol  8, 
315-33.      Plenum    Press,    New  York  ( 1963) .      (PB172233)- 

R-260  CURRENT  TRENDS  AND  PROSPECTS  IN  CRYOGENICS,   by  R.    B.    Stewart,   R.    V.    Smith  and  T.    R. 

Strobridge.      Cryogenics  Vol  2,  No,    6,    321-4  (Dec  1962).     (PB172234)^ 

R-261  THE  USE  OF  A  VENTURI  TUBE  AS  A  QUALITY  METER,   byR.    V.    Smith,    P.    C.    Wegin,    J.    F. 

Ferguson  and  R.    B.    Jacobs.      J.    Basic  Eng.    Vol  84,  No.    3,    411-2  (Sep  1962).    (PB172235)^ 

R-262  AN  EXPERIMENTAL  INVESTIGATION  OF  OVER-ALL  HEAT  TRANSFER  COEFFICIENTS  FOR 

CONDENSING  AND  BOILING  HYDROGEN  FILMS,   by  K.    D.    Timmerhaus  ,    D,    E.    Drayer  and 
J.    W.    Dean.      International  Developmients  in  Heat  Transfer  (Proc.    1961  International  Heat  Transfer 
Conf.  ,   Aug.    28-Sept.    1,    Boulder,    Colorado)  Vol  2,    270-8.     Ann.    Soc.    Mechanical  Engrs.  ,    New 
York  (1961).     (PB172236)- 

R-263  THE  THERMAL  CONDUCTIVITY  OF  SOLID  NITROGEN,   by  H.    M.    Roder.      Cryogenics  Vol  2 ,  No.    5, 

302-4  (Sep  1962).      (PB172237)^ 

R-264  THE  THERMODYNAMIC  PROPERTIES  OF  HELIUM  FROM  6  TO  540'R  BETWEEN  10  AND   1500 

psia,   by  D.    B.    Mann.      Nat,    Bur.    Stand.    (U.S.), Tech.    Note   154A,   89  pages  (Jan  1962).    (PB182435)~ 

R-265  CAVITATION  PROBLEMS  IN  CRYOGENICS,   by  R.    B.    Jacobs  and  K.    B.    Martin.      J.    Basic  Eng. 

Vol  82,    No.    3,    756-7  (Sep  1960).      (PB172238)^ 

R-266  INTERPOLATION  OF  PLATINUM  RESISTANCE  THERMOMETERS,    10'   T0  273.15^K,   byR.    J. 

Corruccini.      Temperature,   Its  Measurernent  and  Control  in  Science  and  Industry,   Vol  3,   pt.    1, 
329-38.     Reinhold-Van  Nostrand,    New  York  (1962).      (PB172239)^ 

R-267  CRYOGENIC  TESTING  OF  STRUCTURAL  SOLIDS,   by  R.    M.    McClintock.     Metals   Eng.    Quart. 

Vol  2,    No.    1,    28-35  (Feb   1962).      (PB172240)^ 

R-268  THE  THERMODYNAMIC  PROPERTIES  OFNITROGEN  FROM   114  TO  540    R  BETWEEN  1.0  AND 

3000  psia.    Supplement  A  (British  Units),   by  T.    R.    Strobridge.      Nat.    Bur.    Stand  (U.S.)   Tech. 
Note  No.    129A,    85  pages  (Feb  1963).     ($L  OO)*" 

R-269  THE  SPECIFIC  HEAT  OF  SATURATED  LIQUID  PARA-HYDROGEN  FROM   15  TO  32-K,   by  B.    A. 

Younglove  and  D.    E.    Oilier.      Cryogenics    Vol  2,  No.    5,    283-7  (Sep  1962).      (PB172241)^ 

R-270  THE  SPECIFIC  HEAT  AT  CONSTANT  VOLUME  OF  PARA-HYDROGEN  AT  TEMPERATURES 

FROM   15  TO  90°K  AND  PRESSURES  TO  340  atm.  ,   by  B.    A.    Younglove  and  D.    E.    Diller. 
Cryogenics  Vol  2,   So.    6,    348-52  (Dec  1962).     (PB172242)^ 

R-271  MELTING  PRESSURE  EQUATION  FOR  THE  HYDROGENS,   by  R.    D.    Goodwin.      Cryogenics  Vol  2,  No.    6, 

353-5  (Dec   1962).      (PB172243)^ 

R-272  TUNNELING  BETWEEN  A  NORMAL  METAL  AND  A  SUPERCONDUCTOR,   by  J.    L.    Harden  and 

R.    S.    Collier.     Cryogenics  Vol  2, No.    6,    369-70  (Dec  1962).     (PB172244)^ 

R-273  HEAT  TRANSFER  BETWEEN  A  CRYO-SURFACE  AND  A  CONTROLLED  ATMOSPHERE, 

EXPERIMENTAL  INVESTIGATION,   by  R.    J.    Richards,   K.    Edmonds  and   R.    B.    Jacobs.      Bull. 
Inst.    Int.    Froid  Annexe  Vol   1962-1,    89-110  (1962).      (PB172245)^ 

R-274  INSTRUMENT  FOR  THE  CONTINUOUS  MEASUREMENT  OF  THE  DENSITY  OF  FLOWING  FLUIDS, 

by  C.    E.    Miller,   R.    B.    Jacobs  and  J.    Macinko.      Rev.    Sci.    Instrum.    Vol34,.Vo.    1,    24-7  (Jan  1963). 
(PB172246)^ 

R-275  SOME  CHARACTERISTICS  OF  A  SIMPLE  CRYOPUMP,   by  L.    O.    Mullen  and  R.    B.    Jacobs. 

Trans.    Nat.    Vac.    Symp.    Vol  9,    220-6.      The  Macmillan  Co.  ,    New  York  ( 1962) .      (PB172247)^ 

R-276  PRESSURE-DENSITY -TEMPERATURE  RELATIONS  OF  FLUID  PARA  HYDROGEN  FROM  15  TO 

100°K  AT  PRESSURES  TO  350  ATMOSPH  ER  ES,  byR.  D.  Goodwin,  D.  E.  Diller,  H.  M.  Roder, 
and  L.  A.  Weber  J.  Res.  Nat.  Bur.  Stand  (U.S.),  Sect.  A,  Vol  67,  No  2,  173-92  (Mar -Apr 
1963).     (PB172248)^ 

R-277  THE  INTERMEDIATE  STATE  OF  SOME  HARD  SUPERCONDUCTORS,   byV.    Arp,    R.    H.    Kropschot 

and  T.    S.    Craig.     Superconductors ,    135-41.     Interscience  Publishers,   New  York  (1962). 
(PB172249)^ 
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R-278  THE  ORTHOBARIC  DENSITIES  OF  PARAHYDROGEN,    DERIVED  HEATS  OF  VAPORIZATION 

AND  CRITICAL  CONSTANTS,  by  H.  M.  Roder,  D.  E.  Diller,  L,  A.  Weber  and  R.  D.  Goodwin. 
Cryogenics  Vol  3,  No.    1,    16-22  (Mar  1963).      (PB172250)^ 

R-279  PRESSURE-DENSITY-TEMPERATURE  RELATIONS  OF  FREEZING  LIQUID  PARAHYDROGEN 

TO  350  ATMOSPHERES,   by  R.    D.    Goodwin  and  H.    M.    Roder.      Cryogenics  Vol  3,  No.    1.    12-5  (Mar 
1963).     (PB17225n^ 

R.280  ADVANCES  IN  CRYOGENIC  ENGINEERING  (Proc.    1962  Cryogenic  Engineering  Conf.  ,   Aug.    14- 

16,   University  of  California,    Los  Angeles,    California;  K.    D.    Timmerha^us ,    Editor)  Vol  8. 
Plenum  Press,    New  York  (1963).      (Plenum  Press,    New  York  -    $45.  00)* 

R-281  SOLID  FORMATION    IN  FLOWING  CRYOGENIC  FLUIDS,   by  D.    B.    Chelton ,   B.    W.    Birmingham 

and  J.    W.    Dean.      Paper  E- 11  in  Advances  in  Cryogenic  Engineering  (Proc.    1962  Cryogenic 
Engineering  Conf.)  Vol  8,    311-4.      Plenum  Press,   New  York  (1963).      (PB172252)^ 

R-282  AN  APPARATUS  TO  DETERMINE  THE  SOLID-VAPOR   EQUILIBRIA  OF  BINARY   CRYOGENIC 

SYSTEMS,   by  M.    J.    Hiza  and  R.    N.    Herring.      Paper  C-5  in  Advances  in  Cryogenic    Engineering 
(Proc.    1962  Cryogenic  Engineering  Conf.  )  Vol  8,    158-61.     Plenum  Press,    New  York  (1963). 
(PB172253)^ 

R-283  A  REFRIGERATION  SYSTEM  INCORPORATING  A  LOW-CAPACITY,   HIGH-SPEED,   GAS- 

BEARING-SUPPORTED  EXPANSION  TURBINE,   by  D.    B.    Mann,   H.    Sixsmith,    W.    A.    Wilson  and 
B.    W,    Birmingham.      Paper  D-5  in  Advances  in  Cryogenic   Engineering  (Proc.    1962  Cryogenic 
Engineering  Conf.  )  Vol  8,    211-27.      Plenum  Press,    New  York  ( 1963) .      (PB172254) 

R-284  TENSILE  CRYOSTAT,   by  R.    M.    McClintock.      U.S.    Patent  No.    3 ,  078 ,  708  (Feb  26 ,    1963).      (50<f)- 

R-285  TENSILE  AND  IMPACT  PROPERTIES  OF  SELECTED  MATERIALS  FROM  20  TO  300"K,    by  K.    A. 

Warren  and  R.    P.    Reed.      Nat.    Bur.    Stand.    (U.  S.  )  Monogr.    No.    63,    51  pages  (June  1963 ). 
(COM74-10737)'' 

R-286  IDEAL  YIELD  OF  A  SIMON  LIQUEFIER,   by  L.    E.    Scott.      Cryogenics  Vol  3 ,  No.    2,    111-2  (Jun  1963). 

(PB172256)^ 

R-287  AIR   DIELECTRIC  COAXIAL  CABLES  AS  CRYOGENIC  TRANSFER  LINES,   by  D.    B.    Mann. 

Cryogenics  Vol  3,  No.    2,    108-9  (Jun  1963).      (PB172257)^ 

R-288  TRANSVERSE  MAGNETORESISTANCE  OF  HIGH  PURITY  ALUMINUM  FROM  4  TO  SCK,   by  J.    R. 

Purcell  and  R.    B.    Jacobs.      Cryogenics  Vol  3 ,   No,    2,    109 -10  (Jun  1963).     (PB172258)^ 

R-289  THE  LOWER  CRITICAL  FIELD  IN  THE  GINZBURG-LANDAU  THEORY  OF  SUPERCONDUCTIVITY, 

by  J.    L.    Harden  and  V.    Arp.      Cryogenics  Vol  3,    No.    2,    105-8  (Jun  1963).      (PB172259)^ 

R-290  ANALYSIS  OF  THE  FROST  PHENOMENA  ON  A  CRYO-SURFACE,   by  R,    V.    Smith,    D.    K. 

Edmonds,    E.    G.    F.    Brentari  and  R.    J.    Richards.      Paper  B-7  in  Advances  in  Cryogenic 
Engineering  (Proc.    1963  Cryogenic  Engineering  Conf.)  Vol  9,    88-97.      Plenum  Press,   New  York 
"(1964).     (PB172260)^ 

R-291  A  PRELIMINARY  STUDY  OF  THE  ORIFICE  FLOW  CHARACTERISTICS  OF  LIQUID  NITROGEN 

AND  LIQUID  HYDROGEN  DISCHARGING  INTO  A  VACUUM,   by  J.    A.    Brennan.      Paper  E-6  in 
Advances  in  Cryogenic  Engineering  (Proc.    1963  Cryogenic  Engineering  Conf.  )  Vol  9,    292-303. 
Plenum  Press,    New  York  (1964).      (PB172261)^ 

R-292  THE  PERFORMANCE  OF  POINT  LEVEL  SENSORS  IN  LIQUID  HYDROGEN,   by  D.    A.    Burgeson, 

W.  G.  Pestalozzi  and  R.  J.  Richards.  Paper  G-5  in  Advances  in  Cryogenic  Engineering  (Proc. 
1963  Cryogenic   Engineering  Conf.  )  Vol  9,   416-22.      Plenum  Press,    New  York  (1964).      (PB172262)^ 

R-293  PRELIMINARY  THERMODYNAMIC  PROPERTIES  OF  NEON,   by  R.    D.    McCarty  and  R.    B. 

Stewart.      Paper  D-1   in  Advances  in  Cryogenic   Engineering  (Proc.    1963  Cryogenic  Engineering 
Conf.)  Vol  9,    161-7.      Plenum  Press ,   New  York  (1964) .      (PB172263)^ 

R-294  A  NEW  STEADY  STATE  CALORIMETER  FOR  MEASURING  HEAT  TRANSFER  THROUGH 

CRYOGENIC  INSULATION,  by  D.  R.  Beck  and  F.  Kreith.  Paper  B-4  in  Advances  in  Cryogenic 
Engineering  (Proc.  1963  Cryogenic  Engineering  Conf.  )  Vol  9,  64-70.  Plenum  Press,  New  York 
(1964).     (PB172264)^ 

R-295  THE  CORRELATION  OF  THERMODYNAMIC  PROPERTIES  OF  CRYOGENIC  FLUIDS,   by  R.    B. 

Stewart  and  K.  D.  Timmerhaus.  Paper  A-3  in  Advances  in  Cryogenic  Engineering  (Proc.  1963 
Cryogenic  Engineering  Conf.)  Vol  9,    20-7.      Plenum  Press,    New  York  (1964).      (PB172265)^ 

R-296  HIGH-EFFICIENCY  FLUID  TRANSFER  LINE  COUPLING,   by  D.    B.    Chelton.      U.    S.    Patent  No. 

3,034,319  (May  15,    1962).     (50^^)^ 
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R-297  CHOKING  TWO -PHASE  FLOW  LITERATURE  SUMMARY  AND  IDEALIZED  DESIGN  SOLUTIONS 

FOR  HYDROGEN,    NTTROGEN,   OXYGEN,  AND  REFRIGERANTS  12  AND  11,   by  R.    V.    Smith. 
Nat.    Bur,    Stand.    (U.S.), Tech.    Note  No.    179.  127  pages  (Aug  1963).      {PB190610)^ 

R-298  THE  ADSORPTION  OF  METHANE  AND  NITROGEN  ON  SILICA  GEL,    SYNTHETIC   ZEOLITE,   AND 

CHARCOAL,   by  A.    J.    Kidnay  and  M.    J.    Hiza.     J.    Phys.    Chem  .    Vol  67,    1725-7  (Aug  1963). 
(PB172267)^ 

R-299  A  COMPARISON  OF  TWO  MELTING-PRESSURE  EQUATIONS  CONSTRAINED  TO  THE  TRIPLE 

POINT  USING  DATA    FOR  ELEVEN  GASES  AND  THREE  METALS,   by  R.    D.    Goodwin  and  L.    A. 
Weber.     Nat.    Bur.    Stand.    (U.  S.  ),  Tech.    Note  No.    183,    23  pages  (Oct  1963).      (COM75 -10052)" 

R-300  CARBON  RESISTORS  FOR  CRYOGENIC  LIQUID  LEVEL  MEASUREMENT,   by  R.    C.    Muhlenhaupt 

and  P.    Smelser.      Nat.    Bur.    Stand.    (U.  S.  ),  Tech.    Note  No.    200,    25  pages  (Oct  1963).     (N64-14272)'' 

R-301  FUNCTIONS  FOR  THE  CALCULATION  OF  ENTROPY,    ENTHALPY,   AND  INTERNAL  ENERGY 

FOR  REAL  FLUIDS  USING  EQUATIONS  OF  STATE  AND  SPECIFIC  HEATS,   by  J.    G.    Hust  and 
A.    L.    Gosman.      Paper  D-8  in  Advances  in  Cryogenic  Engineering  (Proc.    1963   Cryogenic 
Engineering  Conf.  )  Vol  9,    227-33.      Plenum  Press,    New  York  (1964).      (PB1722681-^ 

R-302  THERMODYNAMIC  REPRESENTATION  OF  HIGH-PRESSURE  VAPOUR-LIQUID  EQUILIBRIA,   by 

J.    M.    Prausnitz.      Chem.    Eng.    Sci.    Vol  18,    613-30   (1963).      (PE172269)-' 

R-303  AN  OPERATIONAL  INFORMATION  RETRIEVAL  SYSTEM  IN  THE  FIELD  OF  CRYOGENICS,   by 

N.    A.    Olien.     Automation  and  Scientific  Commiunication,   pt.    2,    157-8  (Proc.    26th  Annual  Meeting, 
1963).     American  Documentation  Institute,    Washington,    D.  C.    (1963).      (PB172270)^ 

R-304  HIGH-FIELD  LIQUID  H2  -COOLED  ALUMINUM-WOUND  MAGNET,   by  J.    R.    Purcell  and   E.    G 

Payne.     Rev.    Sci.    Instrum.    Vol  34,  No.    8,    893-7  (Aug  1963).      (PB172271)^ 

R-305  HIGH -FIELD  CRYOGENIC  MAGNET.      Nat.    Bur.    Stand.  (U.  S.  ),    Tech.    News  Bull.    Vol  47,    No.    11, 

195-6  (Nov  1963).     (PB172272)^ 

R-306  THERMODYNAMIC  PROPERTY  VALUES  FOR  GASEOUS  AND  LIQUID  CARBON  MONOXIDE  FROM 

70  TO  300°K  WITH  PRESSURES  TO  300  ATMOSPHERES,   by  J.    G.    Hust  and  R.    B.    Stewart.      Nat. 
Bur.    Stand.    (U.S.), Tech.    Note  No.    202,  109  pages  (Nov  1963).     (NBS-TN  202)'' 

R-307  THERMAL  CONDUCTIVITY,   by  R.    L.    Powell.     American  Institute  of  Physics  Handbook,    2d  ed, 

chap.    4g,    76-101.      McGraw-Hill,    New  York  ( 1963) .      (PB172273)^ 

R-308  RADIOMETRY,   by  M.    M.    Reynolds,    Linde  Air  Products  Co.;   R.    J.    Corruccini  and  M.    M.    Fulk, 

Nat.    Bur.    Stand.;  R.    M.    Burley,    Baird-Atomic ,    Inc.     American  Institute  of  Physics  Handbook, 
2d  ed,    chap.    6k,    153-72.      McGraw-Hill,    New  York  (1963L      (PB172274)^ 

R-309  THE  NBS  CRYOGENIC  DATA  CENTER,   by  V.    J.    Johnson.      Progress  in  Refrigeration  Science  and 

Technology  (Proc.    Xlth  Intern.    Congress  of  Refrigeration,    1963,    Munich,   Germany)  Vol  1,    110-4. 
Pergamon  Press,   Oxford,    England  (1965).      (PB172275)^ 

R-310  CHOKING  TWO-PHASE  FLOW  OF  HYDROGEN:     SOME  IDEALIZED  SOLUTIONS,   by  R.    V.    Smith. 

Proceedings  of  the  Nuclear  Propulsion  Conference,    115-25.     Atomic   Energy  Comm.  ,   Oak  Ridge, 
Tennessee  (Jul      1963).      (PB172276)^ 

R-311  A  MINIATURE  HELIUM  TURBO-EXPANDER  FOR  CRYOGENIC  REFRIGERATION  SYSTEMS,   by 

M.    T.    Norton.      Progress  in  Refrigeration  Science  and  Technology  (Proc.    Xlth  Intern.    Congress  of 
Refrigeration,    1963,    Munich,   Germany)  Vol  1,    131-5.      Pergamon  Press,   Oxford,    England  (1965). 
(PB172277)^ 

R-312  THE  CORRELATION  OF  EXPERIMENTAL  PRESSURE-DENSITY-TEMPERATURE  AND  SPECIFIC 

HEL\T  DATA  FOR  PARAHYDROGEN,   by  H.    M.    Roder,    L.    A.    Weber  and  R.    D.    Goodwin. 
Progress  in  Refrigeration  Science  and  Technology  (Proc.    Xlth  Intern.    Congress  of  Refrigeration, 
1963,    Munich,   Germany)  Vol  1,    187-91.      Pergamon  Press,   Oxford,    England  ( 1965) .      (PB172278)^ 

R-313  CRYOGENICS  AND  SPACE  TECHNOLOGY,    By  R.    B.    Scott.      Progress  in  Refrigeration  Science 

and  Technology  (Proc.    Xlth  Intern.    Congress  of  Refrigeration,    1963,    Munich,   Germany)  Vol  1, 
105-9.      Pergamon  Press,   Oxford,    England  (1965).      (PB172279)^ 

R-314  EFFECTS  OF  TENSILE  STRESS  ON  THE  DOMAIN  STRUCTURE  IN  GRAIN-ORIENTED  3.  25% 

SILICON  STEEL,   by  J.    J.    Gniewek.     J.    Appl.    Phys.    Vol  34,    No.    12,    3618-22  (Dec  1963). 
(PB172280)' 

R-315    .       SURVEY  OF  CURRENT  NBS  WORK  ON  PROPERTIES  OF  PARAHYDROGEN,   by  R.  D.    Goodwin, 
D.    E.    Diller,    W.    J.    Mall,   H.    M.    Roder,    L.    A.    Weber  and  B,    A.    Younglove.      Paper  D-9  in 
Advances  in  Cryogenic   Engineering  (Proc.     1963   Cryogenic   Engineering  Conf.)   Vol  9  ,    234-42. 
Plenum  Press,    New  York  ( 1  964) .      (PB172281)^ 
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R-316  MEDICAL  APPLICATIONS,   by  E.    G.    F.    Brentari  and  R.    V.    Smith.     ASHRAE  Guide  and  Data 

Book,    chap.    68,    773-8.     Am.    Soc .    Heating,    Refrig.    Air  Conditioning   Engrs.,     Inc.  ,    New  York 
(1964).     (PB172282)^ 

R-317  ADVANCES  IN  CRYOGENIC  ENGINEERING  (Proc.    1 963  Cryogenic  Engineering  Conf.  ,   Aug.    19-21, 

University  of  Colorado,  Boulder,  Colorado;  K.  D.  Timmerhaus,  Editor)  Vol  9.  Plenum  Press, 
New  York  (1964).      (Plenum  Press,    New  York  -     $45.00)^ 

R-318  A  STUDY  OF  HEAT  AND  MASS  TRANSFER  TO  UNINSULATED  LIQUID  OXYGEN  CONTAINERS, 

by  D.    C.    Holten.      Paper  H-2  in  Advances  in  Cryogenic   Engineering  (Proc.    1960  Cryogenic 
Engineering  Conf.  )  Vol  6,   499-508.      Plenum  Press,    New  York  (1961).      (PB172283)^ 

R-319  SECOND  AND  THIRD  VIRIAL  COEFFICIENTS  FOR  HYDROGEN,   by  R.    D.    Goodwin,    D.    E.    Diller, 

H.  M.  Roder  and  L.  A.  Weber.  J.  Res.  Nat.  Bur.  Stand.  (U.  S.  ),  Sect.  A,  Vol  68,  No.  1,  121-6 
(Jan-Feb  1964).      (PB172285)^ 

R-320  DESIGN  OF  STATIC  ELASTOMERIC  SEALS  FOR  CRYOGENIC  TEMPERATURES,   by  D.    H. 

Weitzel,    P.    R.    Ludtke  and  R.    F.    Robbins.      Proceedings  of  the  Conference  on  Design  of    Leak- 
Tight  Separable  Fluid  Connectors   (NASA,  Huntsville,    Alabama,    Mar  1964)       Vol  2,    139-65. 
(PB172286)"' 

R-321  THE  ROLE  CRYOGENICS  IS  PLAYING  IN  EXPANDING  MECHANICAL  ENGINEERING,   V.    J. 

Johnson,  Editor.  (Proc.  ASHRAE  Meeting,  Feb.  11-14,  1963,  New  York).  Am.  Soc.  Heating, 
Refrig.    Air  Conditioning   Engrs.  ,   Inc.  ,    New  York  (1964).      (PB172287)'' 

R-322  THE  QUEST  FOR  DESIGN  DATA,   by  R.    B.    Stewart.      The  Role  Cryogenics  is  Playing  in 

Expanding  Mechanical  Engineering  (Proc.    ASHRAE  Meeting,    Feb.    11-14,    1963,    New  York)   13-24. 
Am.    Soc.    Heating,    Refrig.    Air  Conditioning  Engrs.  ,   Inc.  ,    New  York  (1964).      (PB172288)^ 

R-323  MODERN  METHODS  OF  ANALYSIS  FOR  DESIGN  OF  CRYOGENIC  EQUIPMENT  AND  PROCESSES, 

by  T.  R.  Strobridge  and  D.  B.  Mann.  The  Role  Cryogenics  is  Playing  in  Expanding  Mechanical 
Engineering  (Proc.  ASHRAE  Meeting ,  Feb.  11-14,  1963,  New  York)  25-37.  Am.  Soc.  Heating, 
Refrig.    Air  Conditioning   Engrs,,   Inc.,   New  York  (1964).      (PB172289)^ 

R-324  FOUR  CRITICAL  FIELDS  IN  SUPERCONDUCTING  INDIUM  LEAD  ALLOYS,   by  S.    Gygax,   J.    L. 

Olsen  and  R.    H.    Kropschot.      Phys.    Lett.    Vol  8,    No.    4,   228-30  (Feb  1964).      (PB172290)^ 

R-325  RECENT  DEVELOPMENTS  IN  USING  ELASTOMERS  FOR  STATIC  CRYOGENIC  SEALS,   by  P.    R. 

Ludtke.      Proceedings  of  the  Seventh  National  Society  of  Aerospace  Materials  and  Process 
Engineers  Symp,    (May  20-22,    1964,    Los  Angsles,    California)  25-1  —  25-14.    Western  Periodica  Is, 
Los   Angeles  (1964),      (PB172291)^ 

R-326  SOLUBILITY  OF   HELIUM  IN  LIQUID  HYDROGEN,   by  R.    J.    Corruccini.     J.    Chem.    Phys.    Vol  40, 

No.    7,    2039-40  (Apr  1964).     (PB172292)^ 

R-327  A  BIBLIOGRAPHY  OF  THERMOPHYSICAL  PROPERTIES  OF  ARGON  FROM  0  TO  300'^K,   by  L.    A. 

Hall,   J.    G.    Hust  and  A.    L.    Gosman.      Nat.    Bur.    Stand,    (U.S.), Tech.    Note  No.    217,    102  pages  (Jun 
1964).     (PB189103)= 

R-328  SURFACE  CURRENTS  IN  TYPE  II  SUPERCONDUCTORS,   by  S.    Gygax  and  R.    H.    Kropschot. 

Phys.    Lett.    Vol  9,    No,    2,    91   (Apr   1964).      (PB172293)^ 

R-329  REVIEW  OF  STATIC  SEALS  FOR  CRYOGENIC  SYSTEMS,   by  R.    F.    Robbins  and  P.    R.    Ludtke. 

J.    Spacecraft  Rockets  Vol  1,    No.    3,    253-9  (May-Jun  1964).      (PB172294)^ 

R-330  THE  THEORY  OF  A  STABLE  HIGH-SPEED  EXTERNALLY  PRESSURIZED  GAS-LUBRICATED 

BEARING,    by  H.    Sixsmith  and  W.    A.    Wilson.     J.    Res.    Nat.    Bur.    Stand.  (U.  S,  ),    Sect.    C,    Vol  68, 
No.    2,    101-14  (Apr -Jun  1964).      (PB172295)^ 

R-331  THEORY  OF  BOIL-OFF  CALORIMETRY,   by  R.    B.    Jacobs.      Rev.    Sci.    Instrum.    Vol  35,    No.    7, 

828-32  (Jul  1964).     (PB172296)^ 

R-332  THE  ELECTRICAL  PORPERTIES  OF  ALUMINUM  FOR  CRYOGENIC  ELECTROMAGNETS,   by 

R.    J.    Corruccini.      Nat.    Bur.    Stand.    (U.  S.  )  Tech.    Note  No.    218,    34  pages  (Aug  1964).      (PB188809)^ 

R-333  TEMPfeRATURE  AND  MEAN  FREE  PATH  DEPENDENCE  OF  THE  GINZBURG-LANDAU 

PARAMETER,   by  S.    Gygax  and  R.    H.    Kropschot.      Phys.    Lett.    Vol  12,    No.    1,    7-9  (Sep  1964). 
(PB172297)^ 

R-334  STATISTICAL  SURFACE  THERMODYNAMICS  OF  SIMPLE  LIQUID    MIXTURES,   by  C.    A.    Eckert 

and  J.    M.    Prausnitz.     AlCh  E  J,    Vol  10,   No.    5,   677-83  (Sep  1964).      (PB172298)^ 

R-335  CRYOGENIC  ENGINEERING.      Nat.    Bur.    Stand.  (U.  S.  ),    Tech.    News  Bull.    Vol  48,    No.    9,    148-51 

(Sep  1964).     (PB172299)^ 


R-336  PHYSICAL  AND  THERMODYNAMIC  PROPERTIES  OF  PARAHYDROGEN.     Nat.    Bur.    Stand.  (U.  S.  ), 

Tech.    News  Bull.    Vol  48,    No.    9,    152 -3  (Sep  1964).      (PBr72300)i 

R-337  NONSPATTERING  SOLDER  FLUX,  by  W.    R.    Bjorklund.     Rev.    Sci.    Instrum.    Vol  35,   No.    10, 

1369-70  (Oct  1964).     (PB172301)^ 

R-338  DIELECTRIC  POLARIZABILITY  OF  FLUID  PARA-HYDROGEN,  by  J.    W.    Stewart,      (a)  J.    Chem. 

Phys.    Vol  40,    No.    11,    3297-306  (Jun   1964).      (PB172302)^     (b)  Low  Temperature  Physics  LT9 
(Proc.    IXth  International  Conf.    on  Low  Temperature  Physics,   Aug.    31-Sept.    4,    1964,    Columbus, 
Ohio)  pt.    B,    1230-2.      Plenum  Press,   New  York  (1965) .      (PB172340)^ 

R-339  NUCLEATION  CHARACTERISTICS  OF  STATIC  LIQUID  NITROGEN  AND  LIQUID  HYDROGEN,   by 

J.    Hord,   R.    B.    Jacobs,    C.    C.    Robinson  and  L.    L.    Sparks.      J.    Eng.    Power  Vol  86,   485-94 
(Oct  1964).      (PB172303)^ 

R-340  THERMODYNAMICS  OF  HYDROGEN  SOLUBILITY  IN  CRYOGENIC  SOLVENTS  AT  HIGH 

PRESSURES,   by  M.    Orentlicher  and  J.    M.    Prausnitz.      Chem.    Eng.    Sci.    Vol  19,    775-82  (Oct 
1964).     (PB172304)^ 

R-341  STRESS-INDUCED  MARTENSITIC  TRANSFORMATIONS  IN  18Cr-8Ni  STEEL,   by  R.    P.    Reed  and 

C.    J.    Guntner.      Trans.    Met.    Soc.    AIMEVol230,    1713-20  (Dec   1964).      (PB172305)' 

R-342  INFLUENCE  OF  SPIN  PARAMAGNETISM  ON  SUPERCONDUCTIVITY,   by  R.    A.    Kamper,    R.    S. 

Collier  and  Y.    Ohori.      Phys.    Rev.    Vol  137,    No.    lA,   A75-7  (Jan  1965).      (PB172306)^ 

R-343  COMMERCIAL  CARBON    COMPOSITION  RESISTORS  AS  PRESSURE  TRANSDUCERS,  by  C.    E. 

Miller,   J.    W.    Dean  and  T.    M.    Flynn.      Rev.    Sci.    Instrum.    Vol  36,    No.    2,    231-2  (Feb  1965). 
(PB172307)^ 

R-344  THE  ROLE  OF  CRYOGENICS  IN  THE  PRODUCTION  OF  HIGH  AND  ULTRA-HIGH  VACUUM,   by 

L.    O.    Mullen  and  M.    J.    Hiza.      Cryogenics  Vol  4,   No.    6,    387-94  (Dec   1964).      (PB172308)^ 

R-345  THE  JOULE-THOMSON  PROCESS  IN  CRYOGENIC  REFRIGERATION  SYSTEMS,   by  J.    W.    Dean 

and  D.    B.    Mann.     Nat.    Bur.    Stand.    (U.  S.  ),  Tech.    Note  No.    227,    39  pages  (Feb  1965).    (p'b184473)^ 

R-346  THERMODYNAMIC  PROPERTIES  OF  NEON  FROM  25  TO  300°K  BETWEEN  0.  1  AND  200 

ATMOSPHERES,   by  R.    D.    McCarty  and  R.    B.    Stewart.     Advances  in  Thermophysical  Properties 
at  Extreme  Temperatures  and  Pressures,    84-97.     Am.    Soc.    of  Mechanical  Engrs.  ,    New  York 
(1965).      (PB172309)^        ' 

R-347  a  BIBLIOGRAPHY  OF  EXPERIMENTAL  SATURATION  PROPERTIES  OF  THE  CRYOGENIC 

FLUIDS,   by  N.    A.    Olien  and  L.    A.    Hall.      Nat.    Bur.    Stand.    (U.S.),  Tech,    Note  No.    309,  115  pages 
(Apr  1965).      (N65-24999)'' 

R-348  RECOMMENDED  MATERIALS  AND  PRACTICES  FOR  USE  WITH  CRYOGENIC  PROPELLANTS, 

by  A.    F.    Schmidt,      (a)  AIR  839,    29  pp.      Soc.    of  Autotnotive  Engrs.  ,   Inc.  ,    New  York  (  1965). 
(Soc.    of  Automotive  Engrs.  ,    Inc.  ,    New  York  -  $2.00)*     (b)  AIR  839B(Revised)  66  pp.     Soc.    of 
Automotive  Engrs.  ,   Inc.  ,   New  York  (1969).      (Soc.    of  Autoinotive  Engrs.  ,   Inc.  ,    New  York  -  $2.00) 

R-349  MEASUREMENTS  OF  THE  VISCOSITY  OF  PARAHYDROGEN,   by  D.    E.    Diller.      (a)  J.    Chem. 

Phys.    Vol  42,   No.    6,    2089-100  (Mar   1965).      (PB172311)^     (b)     Low  Temperature  Physics  LT9 
(Proc.    IXth  International  Conf.    on  Low  Temperature  Physics,   Aug.    31-Sept.    4,    1964,    Columbus, 
Ohio)  pt  B,  1227-9.      Plenum  Press  ,   New  York  (1965) ,      (PB172341)^ 

R-350  NUCLEATE  BOILING  OF  HYDROGEN,   by  D.    E.    Drayer.     Ind.    Eng.    Chem.    Fundam.    Vol  4, 

No.    2,    167-71   (May  1965).      (PB172312)^ 

R-351  THERMODYNAMICS  OF  SOLID  CARBON  DIOXIDE  SOLUBILITY  IN  LIQUID  SOLVENTS  AT  LOW 

TEMPERATURES,   by  A.    L.    Myers  and  J.    M.    Prausnitz.     Ind.    Eng.    Chem.    Fundam.    Vol  4, 
No.    2,    209-12  (May  1965).      (PB172313)^ 

R-352  AN  ANOMALOUS  DECREASE  OF  THE  ELASTIC  MODULI  AT  VERY  LOW  TEMPERATURES  IN 

SOME  300  SERIES  STAINLESS  STEELS,   by  R.    P.    Reed  and  R.    P.    Mikesell.      Paper  A-5  in 
Advances  in  Cryogenic   Engineering  (Proc.    1964  Cryogenic  Engineering  Conf.)  Vol  10,   46-9. 
Plenum  Press,    New  York  ( 1 965) .      (PB172314)^ 

R-353  CONSIDERATIONS  WHEN  USING  TURBINE-TYPE  FLOWMETERS  IN  CRYOGENIC  SERVICE,   by 

W.    J.    Alspach  and  T.    M.    Flynn.      Paper  F-3  in  Advances  in  Cryogenic  Engineering  (Proc.     1964 
Cryogenic  Engineering  Conf.)  Vol  10,    246-52.      Plenum  Press,   New  York  (1965).      (PB172315)^ 

R-354  TRANSFER  LINE  SURGE,   by  W.    G.    Steward.      Paper  1-3  in  Advances  in  Cryogenic  Engineering 

(Proc.    1964  Cryogenic  Engineering  Conf.  )  Vol  10,    313-22.     Plenum  Press,   New  York  (1965). 
(PB172316)^ 
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R-355  A  PULSED  REFRIGERATION  SYSTEM  FOR  CRYOGENIC  MAGNET  APPLICATION,   by  T.    R. 

Strobridge  and  D.  B.  Mann.  Paper  N-3  in  International  Advances  in  Cryogenic  Engineering 
(Proc.  1964  Cryogenic  Engineering  Conf .  )  Vol  10,  54-61.  Plenum  Press,  New  York  (1965). 
(PB172317)^ 

R-356  SOLID-VAPOR  EQUILIBRIUM  IN  THE  SYSTExM  HYDROGEN-METHANE,   by  M.    J.    Hiza  and  R.    N. 

Herring.      Paper  Q-5  in  International  Advances  in  Cryogenic  Engineering  (Proc.    1964  Cryogenic 
Engineering  Conf.  )  Vol  10,    182-91.      Plenum  Press,    New  York  ( 1965) .      (PB172318)^ 

R-357  NUCLEATE  AND  FILM  POOL  BOILING  DESIGN  CORRELATIONS  FOR  O2,    N2 ,   H2,   AND  He  ,   by 

E.    G.    Brentari  and  R.    V.    Smith,      Paper  T-1  in  International  Advances  in  Cryogenic   Engineering 
(Proc.    1964  Cryogenic   Engineering  Conf.)  Vol  10,    325-41.      Plenum  Press,    New  York  (1965). 
(PB172319)^ 

R-358  SOLUBILITY  OF  SOLIDS  IN  DENSE  GASES,   by  J.    M.    Prausnitz.     Nat,    Bur.    Stand.    (U.  S.  ),  Tech. 

Note  No.    316,    45  pages  (Jul  1965).       (No  charge  for  single  copy)° 

R-359  A  THEORETICAL  MODEL  FOR  PREDICTING  THERMAL  STRATIFICATION  AND  SELF 

PRESSURIZATION  OF  A  FLUID  CONTAINER,   by  R,    W,    Arnett  and  D.    R,    Millhiser. 
Proceedings  of  the  Conference  on  Propellant  Tank  Pressurization  and  Stratification  (NASA, 
George  C,    Marshall  Space  Flight  Center ,  Huntsville,    Alabama,    Jan  20-21,    1965)        Vol  2  ,    20  pp. 
NASA,   Huntsville    (1965),      (PB172320)^ 

R-360  THERMODYNAMIC  AND  RELATED  PROPERTIES  OF  PARAHYDROGEN  FROM  THE  TRIPLE 

POINT  TO  100  =  K  AT  PRESSURES  TO  340  ATMOSPHERES,   by  H.    M.    Roder,    L.    A,    Weber  and 
R,    D.    Goodwin,  Nat.    Bur.    Stand.  (U.  S.  ),  Monogr .  No.  94,    110  pages  (Aug  1965) .       (N65 -32001)'' 

R-361  THE  WORLD  OF  CRYOGENICS.     III.      CRYOGENICS  AT  THE  NATIONAL  BUREAU  OF 

STANDARDS  BOULDER  LABORATORIES,   by  B.    W.    Birmingham,      Cryogenics  Vol  5 ,   No.    3, 
121-8  (Jun  1965).      (PB172321)^ 

R-362  ADVANCES  IN  CRYOGENIC  ENGINEERING  (Proc.    1964  Cryogenic  Engineering  Conf.  ,   Aug. 

18-21,   University  of  Pennsyl\-ania ,    Philadelphia,    Pennsylvania)  Vol  10,   pt.    I  (Sections  A-L) 
K.    D.    Timmerhaus,    Editor.      Plenum  Press,   New  York  (1965).      (Plenum  Press,    New  York  - 
$45.  00)^ 

R-363  INTERNATIONAL  ADVANCES  IN  CRYOGENIC  ENGINEERING  (Proc.    1964  Cryogenic 

Engineering  Conf,  ,   Aug.    18-21,   University  of  Pennsylvania,    Philadelphia,    Pennsylvania)  Vol  10, 
pt.   II  (Sections  M-U)  K.    D.    Timmerhaus,    Editor,      Plenum  Press,    New  York  (1965).      (Plenum 
Press,    New  York  -  $25.00)* 

R-364  CRYOGENIC  BEHAVIOR  OF  SELECTED  MAGNETIC  MATERIALS,   by  J.    J.    Gniewek  and  E,    Ploge. 

J.    Res.    Nat.    Bur.    Stand.  (U.  S.  ),  Sect.    C,  Vol  69,    No.    3,    225-36  (Jul -Sep  1965).      (PB172322)^ 

R-365  SURFACE  TENSIONS  OF  NORMAL  AND  PARA  HYDROGEN,   by  R.    J,    Corruccini,      Nat,    Bur. 

Stand.    (U.S.  ),  Tech.    Note  No.    322,  17  pages  (Aug  1965).      (COM75 -10236)'' 

R-366  SPARK  PLANING  DAMAGE  IN  COPPER,   by  J,    J,    Gniewek,   A,    F,    Clark  and  J.    C.    Moulder. 

Nat,    Bur,    Stand.    (U.  S.  ),  Tech,    Note  No,    321,    6  pages  (Sep  1965).     (COM75 -10238)' 

R-367  REFRACTIVE  INDEX  AND  DISPERSION  OF  LIQUID  HYDROGEN,   by  R.    J.    Corruccini,     Nat. 

Bur,    Stand.    (U.  S,  ),  Tech,    Note  No,    323,    22  pages  (Sep  1965).    (COM75-10237)'' 

R-368  BOILING  HEAT  TRANSFER  FOR  OXYGEN,   NITROGEN,   HYDROGEN,  AND  HELIUM,  by  E,    G, 

Brentari,    P,    J,    Giarratano  and  R.    V.    Smith.      Nat.    Bur,    Stand.    (U.S.), Tech.    Note  No.    317,    119 
pages  (Sep  1965).     (Out  of  print), 

R-369  PREPARATION  OF  COPPER  CRYSTALS  WITH  LOW  ELECTRICAL  RESISTIVITY,   by  J,    J. 

Gniewek  and  A,    F,    Clark.     J,    Appl,    Phys.    Vol  36,   No,    10,   3358-9  (Oct  1965),      (PB172324)^ 

R-370  STRESS  ANALYSIS  OF  TAPE-WOUND  MAGNET  COILS,   by  J,    Hord.    J.    Res.    Nat.    Bur.    Stand.    (U.S.), 

Sect.    C,    Vol  69,    No.    4.    287-302  (Oct -Dec  1965).      (PB172325)^ 

R-371  SPEED  OF  SOUND  IN  FLUID  PARAHYDROGEN,   by  B.    A.    Younglove,     J.    Acoust.    Soc.    Amer, 

Vol  38,   No,    3,  433-8  (Sep  1965),     (PB172326)^ 

R-371A        SUMMARY  OF  RECENT  DETERMINATIONS  OF  THE  ULTRASONIC  VELOCITY  IN  FLUID 
PARAHYDROGEN,   by  B,    A,    Younglove.     Low  Temperature  Physics  LT9.  (Proc,    IXth 
International  Conf,    on  Low  Temperature  Physics,   Aug,    31-Sept.    4,    1964,    Columbus,   Ohio)  pt.    B, 
1223-6,      Plenum  Press,    New  York  (1965).      (PB172327)^ 

R-372  COMBINED  ELECTROMAGNETIC  AND  ELECTROMECHANICAL  POWER  CONVERTER,   by  H, 

Sixsmith,     U.S.    Patent  No.    3, 224,  818  (Dec   1965).      (50^)^ 
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R-373  CONDENSING  VACUUM  INSULATION,   by  R.    B.    Jacobs,   L.    O.    Mullen,    D.    A.    Van  Gundy,    R.    J. 

Richards  and  W,    G,    Steward.      U.S.    Patent  No.    3  ,  137  ,  143   (Jun  1  964) .      (50^)^ 

R-374  DOUBLE  BAYONET  INSULATED  TRANSFER  LINE  COUPLING,   by  D.    A.    Van  Gundy,    R.    J. 

Richards,    W.    G.    Steward  and  R.    B.    Jacobs.      U.S.    Patent  No.    3,207,533  (Sep  1965).      (500^ 

R-375  CRYOGENIC  COIL  FOR  MEGAJOULE  ENERGY  STORAGE,  by  V.   Arp.      Proceedings  of  the 

International  Symposium  on  Magnet  Technology  (Sep  8-10,    1965,    Stanford  University, 
California;  H.    Brechna  and  H.    S.    Gordon,    Editors).         Published  by  U.  S.    Atomic   Energy 
Commission,    Technical  Information  Division  (TID-4500,   44th  ed.).      (Complete  proceedings 
available  from  National  Technical  Information  Service,    Springfield,   Virginia  22151  at  $8.  50  per 
copy).      (PB172331)^ 

R-376  IRREGULARITIES  IN  THE  NBS  (1955)  PROVISIONAL  TEMPERATURE  SCALE,   by  H.    M.    Roder. 

J.    Res.    Nat.    Bur.    Stand.  (U.  S.  ),    Sect.    A,    Vol  69,    No.    6,    527-30  (Nov-Dec  1965).    (PB172332)^ 
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MR-20      CALCULATION  OF  THE  VAPOR  PRESSURE  AND  HEATS  OF  VAPORIZATION  AND  SUBLIMATION 

OF  LIQUIDS  AND  SOLIDS  BELOW  ONE  ATMOSPHERE  PRESSURE.    VII.    ETHANE,    by  W.    T.    Ziegler, 
B.    S.    Kirk,    J.    C.    Mullins  and  A.    R.    Berquist.    Georgia  Inst,    of  Tech.  ,    Atlanta,    Engineering  Experi- 
ment Station,    Tech.    Rept.    No.    2  (Prepared  under  NBS  Contr.    No.    CST--1154),    65  pages  (Dec  1964). 
(PB172351)^ 

MR-21       STABILITY  OF  TWO-PHASE  ANNULAR  FLOW  IN  A  VERTICAL  PIPE,    by  S.    Jarvis,    Jr.     Nat.    Bur. 
Stand.    (U.S.),    Tech,    Note  No.    314,    92  pages  (Jun  1965).     (No  charge  for  single  copy)*' 

MR-22      THE  THERMODYNAMIC  PROPERTIES  OF  OXYGEN,    by  R.    B.    Stewart.     Iowa  Univ.  ,    Iowa  City,    Ph.D. 
Dissertation,    209  pages  (Jun  1966).      ($5.00)^ 
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MR -23   CALCULATION  OF  THE  VAPOR  PRESSURE  AND  HEATS  OF  VAPORIZATION  AND  SUBLIMATION 

OF  LIQUIDS  AND  SOLIDS  BELOW  ONE  ATMOSPHERE  PRESSURE.  VIII.  XENON,  by  W.  T.  Ziegler, 
J.  C.  MuUins  and  A.  R.  Berquist.  Georgia  Inst,  of  Tech.  ,  Atlanta,  Engineering  Experirhent  Station, 
Tech.    Rept.    No.    3  (Prepared  under  NBS  Contr.    No.    CST-1154),    49  pages  (Apr  1966).    (PB173797)^ 

MR-23a   THE  SYSTEM  HELIUM-ARGON  FROM  65  TO  140  K  UP  TO  PRESSURES  OF  120  ATM.    CORRELATION 
OF  AVAILABLE  PHASE  EQUILIBRIUM  DATA,    by  J.    C.    MuUins  and  W.    T.    Ziegler.      Georgia  Inst. 
of  Tech.  ,    Atlanta,    Engineering  Experinient  Station,    Tech.    Rept.    No.    3  (Prepared  under  NBS  Contr. 
No.    CST-1154),    69  pages  (Jan  1965).      (Request  from  Georgia  Institute  of  Technology,    Engineering 
Experiment  Station,    Atlanta,    Ga.  )" 

MR-24      THERMODYNAMIC  PROPERTIES  OF  ARGON  IN  THE  LIQUID  AND  GASEOUS  STATE  FOR  TEMPERA- 
TURES FROM  THE  TRIPLE  POINT  TO  SOO-K  WITH  PRESSURES  TO  1000  ATMOSPHERES,    by  A.    L. 
Gosman.     Iowa  State  Univ.  ,    Ames,    Ph.  D.    Dissertation,    238  pages  (Aug  1965).      (Available  from 
University  Microfilms,   Ann  Arbor,    Michigan,    Order  No.    66-3434  -Paper  copy  $22.  00;  Microfilm 
$U.  00) 

MR-25      TWO-PHASE,    TWO -COMPONENT  CRITICAL  FLOW  IN  A  VENTURI,    by  R.    V.    Smith.     Oxford  Univ.  , 
England,    Ph.D.    Dissertation,    235  pages  (Jun  1968).      ($4.00)*^ 

MR-26      CALCULATION  OF  THE  VAPOR  PRESSURE  AND  HEATS  OF  VAPORIZATION  AND  SUBLIMATION 
OF  LIQUIDS  AND  SOLIDS  BELOW  ONE  ATMOSPHERE  PRESSURE.    IX.    NEON,    by  W.    T.    Ziegler, 
G.    N.    Brown  and  J.    D.    Garber.      Georgia  Inst,    of  Tech.  ,    Atlanta,    Engineering  Experiment  Station, 
Tech.    Rept.    No.    1  (Prepared  under  NBS  Contr.    No.    CST-7973),    64  pages  (May  1970),      ($2.50)® 

MR-27      SPECTRAL  RADIATIVE  PROPERTIES  OF  TRANSITION  METALS  AT  LIQUID  HELIUM  TEMPERA- 
TURES,   by  M.    C.    Jones.      California  Univ.  ,    Berkeley,    Ph.D.    Dissertation,    106  pages  (Dec  1970). 
($4.  00)*^ 

MR-28      TECHNICAL  MANUAL  OF  OXYGEN/NITROGEN  CRYOGENIC  SYSTEMS.     Naval  Air  Systems  Command, 
Washington,    D.    C.  ,    Rept.    No.    NAVAIR  06-3-501,    427  pages  (Mar  1971).      (No  charge  for  single  copy)® 

MR-29      HANDBOOK  ON  MATERIALS  FOR  SUPERCONDUCTING  MACHINERY   -  Mechanical,    Thermal, 

Electrical,    and  Magnetic  Properties  of  Structural  Materials,    by  Battelle  Columbus  Laboratories, 
Advanced  Research  Projects  Agency  and  National  Bureau  of  Standards.      Battelle  Columbus  Labs.  , 
Ohio,    Metals  and  Ceramics  Information  Center,    Handbook  No.    MCIC-HB-04,    ARPA  Order  No. 
2569  (Nov  1974).      (AD  A002-698)'' 
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Thermodynamic  Properties  Charts 

Single  copies  of  the  following  charts  are  available  from  National  Bureau  of  Standards,    Cryogenic  Data  Center, 
Boulder,    Colorado     80302,    at  no  charge.     Additional  copies  of  charts  D-1  through  D-57  may  be  purchased 
from  National  Technical  Information  Service,    Springfield,    Virginia     22151  (Order  by  PB  No.  --price  $1.  00  each 
regardless  of  size).      Charts  D-58  throughD-70    are  available  from  NBS  Cryogenic  Data  Center  only  (request 
by  D  No.  ). 

D-1  TEMPERATURE-ENTROPY  DIAGRAM  OF  HELIUM  (1  to  40°  K;  .  001  to  100  atm.  ).      Leiden  Univ.  , 

Netherlands,    Kamerlingh  Onnes  Lab.    (1941).      PB172352-1  -  8  1/2"  x  11"  size;  PB172352-3   -  17"  x  22" 
size. 

D-2  TEMPERATURE-ENTROPY  DIAGRAM  OF  HELIUM  (20  to  500°K;  .  03  to  300  atm.  ).      Leiden  Univ.  , 

Netherlands,    Kamerlingh  Onnes  Lab.    (1941).      PB172353-1   -  8  1/2"  x  11"   size;  PB172353-3   -  17"  x  22" 
size. 

D-3  TEMPERATURE-ENTROPY  DIAGRAM  OF  HELIUM  (20  to  300°K;  0.  1  to  100  atm.  ).     National  Bureau 

of  Standards,    Boulder,    Colo.,    Cryogenics  Div.    (1961).      From:  Nat.  Bur.    Stand.    (U.S.),    Res.    Pap. 
1932  (1948).      PB172354-1   -  8  1/2"  x  11"   size;  PB172354-3   -  17"  x  22"   size. 

D-4  TEMPERATURE-ENTROPY  DIAGRAM  OF  NORMAL  HYDROGEN  (0  to  ISO^K;  0.  6  to  300  atm.  ). 

National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1960).      From:  Nat.    Bur.    Stand. 
(U.  S.  ),    Res.    Pap.  1932  (1948).      PB172355-1  -  8  1/2"  x  11"  size;  PB172355-3   -  17"  x  22"  size. 

D-5  TEMPERATURE-ENTROPY  DIAGRAM  OF  NORMAL  HYDROGEN  (130  to  300°K;  0.  8  to  600  atm,  ). 

National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1960).      From:  Nat.    Bur.    Stand. 
(U.  S.  ),    Res.    Pap.    1932  (1948).      PB172356-1  -  8  1/2"  x  11"  size;  PB172356-3   -  17"  x  22"   size. 

D-6  TEMPERATURE-ENTROPY  DIAGRAM  OF  NEON  (55  to  300°  K.  0.  5  to  90  atm.  ).        National  Bureau 

of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Properties  of  Materials 
at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors).      Wright  Air 
Development  Div.  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961).      PB172357-1- 
8  1/2"  x  11"  size:   PB172357-3   -  17"  x  22"   size. 

D-7  TEMPERATURE-ENTROPY  DIAGRAM  OF  NITROGEN  (50  to  450°K;  0.  1  to  1200  atm.  )     Bureau  of 

Mines,    Amarillo,    Tex.      From:   Chart  by  E,    S.    Burnett  (1949).     PB172358-1   -  8  1/2"  x  11"  size; 
PB172358-3   -  17"  x  22"  size. 

D-8  TEMPERATURE-ENTROPY  DIAGRAM  OF  AIR  (70  to  350°K;  1  to  1100  atm.  ).      National  Bureau  of 

Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1961).      Based  on  data  from  Michels,    et  al.  ,    and 
Claitor,    et  al.    (1954).      PB172359-1  -  8  1/2"  x  11"  size;  PB172359-3   -  17"  x  22"  size. 

D-9  PRESSURE-ENTHALPY  DIAGRAM  OF  OXYGEN  (100  to  300°K;  1  to  70  atm.  ).      Bureau  of  Mines  (1928). 

PB172360-1  -  8  1/2"  x  11"   size. 

D-10  PRESSURE-ENTHALPY  DIAGRAM  OF  OXYGEN  (-200  to  +200°  C;  0.  10  to  300  atm.  ).      Leiden  Univ.  , 

Netherlands,    Kamerlingh  Onnes  Lab.    (1942).      PB172361-1   -  8  1/2"  x  11"  size;  PB172361-3   -  17"  x  22" 
size. 

D-U  PRESSURE-ENTHALPY  DIAGRAM  OF  AIR  (90  to  315°  K;  1  to  250  atm.  ).      From:  Air  Products  Chart, 

based  on  Lundstrom's  Data.      PB172362-1   -  8  1/2"  x  11"  size;  PB172362-3   -  17"  x  22"   size. 

D-12  PRESSURE-ENTHALPY  DIAGRAM  OF  CARBON  MONOXIDE  (-200  to  +200°  C;  0.  15  to  300  atm.  ). 

Leiden  Univ.  ,    Netherlands,    Kamerlingh  Onnes  Lab.    (1942).      PB172363-1   -  8  1/2"  x  U"  size; 
PB172363-3   -  17"  x  22"   size. 

D-13  COMPRESSIBILITY  FACTOR  CHART  FOR  HELIUM;  Z  vs  P  (20  to  300°K;  1  to  100  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Properties  of 
Materials  at  Low  Temperature   -  Phase  II.     R.    B.  '  Stewart  and  V.    J.    Johnson  (General  Editors). 
Wright  Air  Development  Div.  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961). 
PB172364-1  -  8  1/2"  x  11"   size;  PB172364-3   -  17"  x  22"   size. 
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D-14  COMPRESSIBILITY  FACTOR  CHART  FOR  NORMAL  HYDROGEN;   Z  vs  P  (16  to  300°K;  .  08  to  800 

atm.  ).    National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the 
Properties  of  Materials  at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General 
Editors).      Wright  Air  Development  Div.  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept.    No.   WADD 
60-56  (1961).      PB172365-1   -  8  1/2''  x  11"   size;  PB172365-3   -  IV^  x  22"   size. 

D-15  COMPRESSIBILITY  FACTOR  CHART  FOR  NEON;  Z  vs  P  (55  to  300°K;  20  to  90  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Properties  of 
Materials  at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors).      Wright 
Air  Development  Div.  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961).     PB172366-1 
8  1/2"  X  11"  size;  PB172366-3   -  17"  x  22"   size. 

D-16  COMPRESSIBILITY  FACTOR  CHART  FOR  NITROGEN;  Z  vs  P  (90  to  300°K;  1  to  500  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Di  v.      From:  A  Compendium  of  the  Properties  of 
Materials  at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors). 
Wright  Air  Development  Div,  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961). 
PB172367-1  -  8  1/2"  x  11"   size;  PB172367-3  -  17"  x  22"   size. 

D-17  COMPRESSIBILITY  FACTOR  CHART  FOR  NITROGEN;  Z  vs  P  (90  to  300°K;   300  to  3000  atm.  ). 

National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Prop- 
erties  of  Materials  at  Low  Temperature   -  Phase  II.    R.    B.    Stewart  and  V.    J.    Johnson  (General 
Editors).      Wright  Air  Development  Div.  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept,    No.    WADD  60-56 
(1961).      PB172368-1  -  8  1/2"  x  U";  PB172368-3   -  17"  x  22"  size. 

D-18A        COMPRESSIBILITY  FACTOR  CHART  FOR  AIR;   Z  vs  P  (90  to  300°K;  0.  1  to  600  atm.  ).    National  Bureau 
of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Properties  of  Materials 
at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors).      Wright  Air 
Development  Div.  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961).      PB172369-1- 
8  1/2"  X  U"   size;  PB172369-3   -  17"  x  22"  size. 

D-18B        COMPRESSIBILITY  FACTOR  CHART  FOR  AIR;  Z  vs  T  (75  to  300°K;  1  to  1000  atm.  ),     National  Bureau 
of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Properties  of  Materials 
at  Low  Temperature   -  Phase  II.  R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors).      Wright  Air 
Development  Div.  ,    Wright -Patterson  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961).      PB172370-1- 
8  1/2"  X  11"  size;  PB172370-3   -  17"  x  22"   size. 

D-19  COMPRESSIBILITY  FACTOR  CHART  FOR  METHANE;  Z  vs  P  (122  to  273°  K;  1  to  600  atm.  ).    National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  A  Compendium  of  the  Properties  of 
Materials  at  Low  Temperature   -  Phase  II.    R.    B.    Stewart  and  V.    J.    Johnson  (General  Editors). 
Wright  Air  Development  Div.  ,    Wright -Patter  son  AFB,    Ohio,    Tech.    Rept.    No.    WADD  60 -56  (1961). 
PB172371-1   -  8  1/2"  x  11"   size;  PB172371-3   -  17"  x  22"   size. 

D-20  TEMPERATURE-ENTROPY  CHART  FOR  PARAHYDROGEN  (14  to  100°K;  0.  1  to  340  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.,    Cryogenics  Div.      From:  Nat.    Bur.    Stand.    (U.S.),    Monogr. 
No.    94  (1965).      PB172372-1   -  8  1/2"  x  U"   size;  PB172372-3   -  17"  x  22"   size. 

D-20A       INTERIM  TEMPERATURE-ENTROPY  CHART  FOR  PARAHYDROGEN  (In  Metric  Units;  20  to  100°K; 
\  1  to  340  atm.  ).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur. 

Stand.    (U.  S.  ),    Tech.    Note  No.    130  (1961).      PB172373-1  -  8  1/2"  x  11"   size;  PB172373-2   -  11"  x  17"  size; 
PB172373-3  -  17"  x  22"  size. 

D-20B       INTERIM  TEMPERATURE-ENTROPY  CHART  FOR  PARAHYDROGEN  (In  British  Units;   30  to  180°R; 
10  to  5000  psia).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur. 
Stand.    (U.  S.  ),    Tech.    Note  No.    130  (1961).      PB172374-1  -  8  1/2"  x  11"  size;  PB172374-2   -  11"  x  17"   size; 
PB172374-3  -  17"  x  22"   size. 

D-21A       INTERIM  TEMPERATURE -ENTROPY  CHART  FOR  PARAHYDROGEN  (In  Metric  Units;  80  to  300°K; 
1  to  100  atm.  ).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur. 
Stand.    (U.  S.  ),    Tech.    Note   No.    130  (1961).      PB172375-1  -  8  1/2"  x  11"  size;  PB172375-2   -  U"  x  17"  size; 
PB172375-3   -  17"  x  22"  size. 

D-21B        INTERIM  TEMPERATURE-ENTROPY  CHART  FOR  PARAHYDROGEN  (In  British  Units;  140  to  540°R; 
10  to  1500  psia.  ).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur. 
Stand.    (U.  S.  ),    Tech.    Note  No.    130  (1961).      PB172376-1  -  8  1/2"  x  11"  size;  PB172376-2   -  11"  x  17"   size;     - 
PB172376-3   -  17"  x  22"  size. 
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D-22  ENTHALPY -ENTROPY  CHART  FOR  PARAHYDROGEN  (16  to  64°K;  0,  3  to  340  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo,,    Cryogenics  Div.      From:  Nat.    Bur.    Stand.    (U.S.),    Monogr. 
No.    94  (1965).      PB172377-1   -  8  1/2"  x  11"   size;  PB172377-3   -  17"  x  22"   size. 

D-22A       INTERIM  ENTHALPY -ENTROPY  CHART  FOR  PARAHYDROGEN  (In  Metric  Units;  20  to  60°  K;  1  to 

340  atm.  ).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur.    Stand. 
(U.  S.  ).    Tech.    Note  No.    130  (1961).      PB172378-1   -  8  1/2"  x  11"  size;  PB172378-2   -  11"  x  17"   size; 
PB172378-3   -  17"  x  22"   size. 

D-22B       INTERIM  ENTHALPY -ENTROPY  CHART  FOR  PARAHYDROGEN  (In  British  Units;   36  to  100°R;  10 
to  5000  psia.  ).     National  Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur. 
Stand.    (U.  S.  ),    Tech.    Note  No.    130  (1961).      PB172379-1   -  8  1/2"  x  11"   size;  PB172379-2   -  11"  x  17"  size; 
PB172379-3   -  17"  x  22"   size. 

D-23  TEMPERATURE-ENTROPY  DIAGRAM  FOR  NITROGEN  (65  to  300°K;  0.  1  to  200  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.      From:  Nat.    Bur.    Stand.    (U.  S.  ),    Tech.    Note 
No.    129  (1962).      PB172380-1   -  8  1/2"  x  11"  size;  PB172380-3  -  17"  x  22"  size. 

D-24  TEMPERATURE-ENTROPY  DIAGRAM  FOR  HELIUM  (0  to  50°  K;  0.  5  to  150  atm.  ).     National  Bureau 

of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div,    (1957).      From:  J.    Zelmanov,    W.    H.    Keesom  and 
E.    H.    Brown  Data  (1940,    1944,    1958),      PB172381-1   -  8  1/2"  x  11"  size, 

D-25  TEMPERATURE-ENTROPY  DIAGRAM  FOR  HELIUM  (50  to  100°K;  0.  5  to  200  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1957),      From:  W.    H.    Keesom  Data  (1940), 
PB172382-1  -  8  1/2"  x  11"   size, 

D-26  TEMPERATURE -ENTROPY  DIAGRAM  FOR  HELIUM  (100  to  200°K;  0,  5  to  200  atm.  ),     National 

Bureau  of  Standards,    Boulder,    Colo,  ,    Cryogenics  Div,    (1957),      From:   W,    H.    Keesom  Data  (1940). 
PB172383-1  -  8  1/2"  x  11"  size. 

D-27  TEMPERATURE-ENTROPY  DIAGRAM  FOR  HELIUM  (200  to  400°  K;  0.  5  to  200  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (1957).      From:   W.    H.    Keesom  Data  (1940). 
PB172384-1  -  8  1/2"  x  11"   size. 

D-28  TEMPERATURE-ENTROPY  DIAGRAM  FOR  HYDROGEN  (280  to  600°K;  1  to  1200  atm.  ).     National 

Bureau  of  Standards,    Boulder,    Colo.  ,    Cryogenics  Div.    (I960).      From:  Nat.    Bur.    Stand.    (U.  S.  ), 
Res.    Pap.    1932  (1948).      PB172385-1   -  8  1/2"  x  U"   size;  PB172385-2   -  11"  x  17"  size. 

D-42  PRESSURE-ENTHALPY  DIAGRAM  OF  ETHYLENE  (-150  to  +200°  C;  .  02  to  300  atm.  ).      Leiden  Univ.  , 

Netherlands,    Kamerlingh  Onnes  Lab.    (1941).      PB172386-1  -  8  1/2"  x  11"  size;  PB172386-3  -  17"  x  22" 
size. 

D-43  PRESSURE -ENTHALPY  DIAGRAM  OF  METHANE  (90  to  480°K;  1  to  300  atm.  ).      Leiden  Univ.  ,    Nether- 

lands,   Kamerlingh  Onnes  Lab.    (1940).      PB172387-1  -  8  1/2"  x  U"   size;  PB172387-3   -  17"  x  22"  size. 
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temperature  range  0  to  273  K,  by  L.  A.  Hall. 


365-1 


R-596 


Survey  of  electrical  resistivity  measurements  on  8  additional  pure 
metals  in  the  temperature  range  0  to  273  K,  by  L.  A.  Hall  and  F.  E.  E. 
Germann . 


366 


R-471 


An  analysis  of  the  Brayton  cycle  as  a  cryogenic  refrigerator,  by  R.  C. 
Muhlenhaupt  and  T.  R.  Strobridge. 


367 


R-461 


A  bibliography  of  thermophysical  properties  of  methane  from  0  to  300  K, 
by  L.  A.  Hall. 


374 


R-490 


Incipient  and  developed  cavitation  in  liquid  cryogens,  by  D.  K.  Edmonds 
and  J.  Hord. 


377 


R-489 


Slush  hydrogen  fluid  characterization  and  instrumentation,  by  C.  F. 
Sindt,  P.  R.  Ludtke  and  D.  E.  Daney. 


378 


R-509 


Preparation  and  characterization  of  slush  hydrogen  and  nitrogen  gels, 
by  A.  S.  Rapial  and  D.  E.  Daney. 


381 


R-545 


Some  applications  of  the  Josephson  effect,  by  R.  A.  Kamper,  L.  0. 
Mullen  and  D.  B.  Sullivan- 


383 


R-546 


A  bibliography  of  thermophysical  properties  of  air  from  0  to  300  K, 
by  L.  A.  Hall. 


384 


R-638 


Thermophysical  properties  of  oxygen  from  the  freezing  liquid  line  to 
600  R  for  pressures  to  5000  psia,  by  R.  D.  McCarty  and  L.  A.  Weber. 


385 


R-547 


Thermal  conductance  at  the  interface  of  a  solid  and  helium  II  (Kapitza 
conductance),  by  N.  S.  Snyder. 


390 
392 


R-566 
R-598 


Far  infrared  absorption  in  liquefied  gases,  by  M.  C.  Jones. 

The  thermodynamic  properties  of  compressed  gaseous  and  liquid  fluorine, 
by  R.  Prydz  and  G.  C.  Straty. 


392  (Revised) 


R-797 


The  thermodynamic  properties  of  compressed  gaseous  and  liquid  fluorine, 
by  R.  Prydz  and  G.  C.  Straty. 


397 


412 


R-605 


R-419 


Tabulated  values  of  cavitation  B-f actor  for  helium,  H   N  ,  F  ,  0  , 
refrigerant  114  and  HO,  by  J.  Hord  and  R.  0.  Voth. 

Quantum  mechanical  calculations  of  the  second  virial  coefficients  for 
hydrogen,  by  M.  E.  Boyd  and  S.  Y.  Larsen. 


600 


R-637 


Corrections  and  calculations  on  an  x-ray  diffraction  line  profile: 
A  computer  program,  by  R.  E.  Schramm. 


605 


R-650 


An  evaluation  of  positive  displacement  cryogenic  volumetric  flowmeters, 
by  J.  A.  Brennan,  J.  W.  Dean,  D.  B.  Mann  and  C.  H.  Kneebone. 


606 


R-667 


Cryogenic  flow  research  facility  provisional  accuracy  statement,  by 
J.  W.  Dean,  J.  A.  Brennan,  D.  B.  Mann  and  C.  H.  Kneebone. 


608 
609 


R-651 
R-649 


Steam-water,  critical  flow  in  a  venturi,  by  R.  V.  Smith. 

Study  of  cryogenic  storage  tank  fatigue  life  -  low  temperature  mechan- 
ical testing  of  AISI  304  and  310  stainless  steels,  by  R.  P.  Reed,  R.  L. 
Durcholz,  R.  E.  Schramm  and  T.  J.  Patrician. 


613 


R-678 


Martensite  transformation  detection  in  cryogenic  steels  (magnetometer 
development),  by  F.  R.  Fickett. 


617 


R-701 


Thermophysical  properties  of  parahydrogen  from  the  freezing  liquid 
line  to  5000  R  for  pressures  to  10,000  psia,  by  R.  D.  McCarty  and 
L.  A.  Weber. 
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Tech.  Note  No.     R  or  MR  No,  Title  and  Authors 

621  R-722  Liquid-vapor  equilibrium  in  the  binary  systems  He   and  He  with 

nD  and  nH  ,  by  M.  J.  Hiza. 

622  R-723  Thermophysical  properties  of  helluin-4  from  4  to  3000  R  with  pressures 

to  15000  psia,  by  R.  D.  McCarty. 

624  R-727  An  evaluation  of  several  cryogenic  turbine  flowmeters,  by  J.  A.  Brennan, 

R.  W.  Stokes,  D.  B.  Mann  and  C.  H.  Kneebone. 

625  R-726  Computer  programs  for  thermodynamic  and  transport  properties  of  hydrogen 

(Tabcode  II),  by  H.  M.  Roder,  R.  D.  McCarty  and  W.  J.  Hall. 

627  R-748  Computation  of  spectral  data  for  a  Josephson  Junction  circuit,  by  E.  G. 

Johnson,  Jr.  and  D.  G.  McDonald. 

628  R-746  On  the  utility  of  the  m-6-8  potential  function,  by  H.  J.  M.  Hanley  and 

M.  Klein. 

629  R-733  Superconducting  quantum  interference  devices:  an  operational  guide  for 

rf-biased  systems,  by  D.  B.  Sullivan. 

630  R-734  Developments  in  cryoelectronics,  by  R.  A.  Kamper  and  D.  B.  Sullivan. 

631  R-730  Thermophysical  properties  of  helium-4  from  2  to  1500  K  with  pressures 

to  1000  atmospheres,  by  R.  D.  McCarty. 

633  R-744  Critical  two-phase  flow  for  cryogenic  fluids,  by  R.  V.  Smith,  K.  R. 

Randall  and  R.  Epp . 

634  R-750  Lorenz  ratios  of  technically  important  metals  and  alloys,  by  J.  G.  Rust 

and  L.  L.  Sparks. 

635  R-758  Some  applications  of  cryogenics  to  high  speed  ground  transportation, 

by  V.  D.  Arp,  A.  F.  Clark  and  T.  M.  Flynn. 

639  R-780  Publications  and  services  of  the  National  Bureau  of  Standards,  Cryogenics 

Division,  Institute  for  Basic  Standards,  Boulder,  Colorado  80302  - 
1953  -  1972,  by  J.  R.  Mendenhall,  V.  J.  Johnson  and  N.  A.  Olien. 

641  R-791  Survey  of  the  properties  of  the  hydrogen  isotopes  below  their  critical 

temperatures,  by  H.  M.  Roder,  G.  E.  Chllds,  R.  D.  McCarty  and  P.  E. 
Angerhofer . 

643  R-788  Measurement  of  rf  power  and  attenuation  using  superconducting  quantum 

interference  devices,  by  R.  A.  Kamper,  M.  B.  Simmonds,  C.  A.  Hoer  and 

R.  T.  Adair. 


648  R-7S 


Thermophysical  properties  of  nitrogen  from  the  fusion  line  to  3500  R 
(1944  K)  for  pressures  to  150,000  psia  (10342  x  10  N/m  ),  by  R.  T. 
Jacobsen,  R.  B.  Stewart,  R.  D.  McCarty  and  H.  J.  M.  Hanley. 


650  R-806  An  evaluation  of  selected  angular  momentum,  vortex  shedding  and 

orifice  cryogenic  flowmeters,  by  J.  A.  Brennan,  R.  W.  Stokes,  C.  H. 
Kneebone  and  D.  B.  Mann. 

653  R-825  The  thermophysical  properties  of  methane,  from  90  to  500  K  at  pressures 

to  700  bar,  by  R.  D.  Goodwin. 

655  R-822  Cryogenic  refrigerators  -  an  updated  survey,  by  T.  R.  Strobridge. 

661  R-852  Advances  in  the  measurement  of  rf  power  and  attenuation  using  squids, 

by  R.  A.  Kamper,  M.  B.  Simmonds,  R.  T.  Adair  and  C.  A.  Hoer. 

664  R-859  Hydrogen-future-fuel  -  a  bibliography  (with  emphasis  on  cryogenic  tech- 

nology), by  N.  A.  Olien  and  S.  A.  Schif fmacher . 

666  R-862  Efflux  of  gaseous  hydrogen  or  methane  fuels  from  the  interior  of  an 

automobile,  by  J.  M.  Arvidson,  J.  Hord  and  D.  B.  Mann. 

675  R-947  Heat  transfer  and  flow  of  helium  in  channels — practical  limits  for 

applications  in  superconductivity,  by  M.  C.  Jones  and  W.  W.  Johnson. 

94 


Tech.  Note  No.    R  or  MR  No. 


Title  and  Authors 


684 

690 
693 


R-992 

R-990 
R-1026 


Thennophysical  properties  of  ethane,  from  90  to  600  K  at  pressures  to 
700  bar,  by  R.  D.  Goodwin,  H.  M.  Roder  and  G.  C.  Straty. 

Is  hydrogen  safe?,  by  J.  Hord. 

Predicated  values  of  the  viscosity  and  thermal  conductivity  coefficients 
of  nitrous  oxide,  by  H.  J.  M.  Hanley, 


Monograph  No.     R  or  MR  No. 
13  R-168 


21 


29 


63 


94 


101 


HI 


124 


125 


131 


132 


R-173 


R-191 


R-285 


R-360 


R-443 


R-475 


R-713 


R-821 


125  -  Suppl.  1     R-871 


R-790 


R-792 


Mechanical  properties  of  structural  materials  at  low  temperatures;  a 
compilation  from  the  literature,  by  R.  M.  McClintock  and  H.  P.  Gibbons. 

Specific  heats  and  enthalpies  of  technical  solids  at  low  temperatures; 
a  compilation  from  the  literature,  by  R.  J.  Corruccini  and  J.  J.  Gniewek. 

Thermal  expansion  of  technical  solids  at  low  temperatures;  a  compila- 
tion from  the  literature,  by  R.  J.  Corruccini  and  J.  J.  Gniewek. 

Tensile  and  impact  properties  of  selected  materials  from  20  to  300  K, 
by  K.  A.  Warren  and  R.  P.  Reed. 

Thermodynamic  and  related  properties  of  parahydrogen  from  the  triple 
point  to  100  K  at  pressures  to  340  atmospheres,  by  H.  M.  Roder,  L.  A. 
Weber  and  R.  D.  Goodwin. 

Low  temperature  mechanical  properties  of  copper  and  selected  copper 
alloys  -  a  compilation  from  the  literature,  by  R.  P.  Reed  and  R.  P. 
Mikesell. 

Technology  of  liquid  helium.  R.  H.  Kropschot,  B.  W.  Birmingham  and 
D.  B.  Mann,  Editors. 

Reference  tables  for  low-temperature  thermocouples,  by  L.  L.  Sparks, 
R.  L.  Powell  and  W.  J.  Hall. 

Thermocouple  reference  tables  based  on  the  IPTS-68,  by  R.  L.  Powell, 
W.  J.  Hall,  C.  H.  Hyink,  Jr.,  L.  L.  Sparks,  G.  W.  Burns,  M.  G.  Scroger 
and  H.  H.  Plumb. 

Thermocouple  reference  tables  based  on  the  IPTS-68:  reference  tables  in 
degrees  Fahrenheit  for  thermoelements  versus  platinum  (PT-67),  by  R.  L. 
Powell  and  G.  W.  Burns. 

Thermal  conductivity  of  solids  at  room  temperature  and  below  -  a 
review  and  compilation  of  the  literature,  by  G.  E.  Childs,  L.  J.  Ericks 
and  R.  L.  Powell. 

A  compilation  and  evaluation  of  mechanical,  thermal,  and  electrical 
properties  of  selected  polymers,  by  R.  E.  Schramm,  A.  F.  Clark  and 
Jl.  P.  Reed. 


Spec.  Publ.  No.   R  or  MR  No. 
260-31  R-702 


260-34 


260-35 


260-39 


R-696 


R-697 


R-698 


Thermal  conductivity  of  electrolytic  iron,  SRM  734,  from  4  to  300  K, 
by  J.  G.  Hust  and  L.  L.  Sparks. 

Thermoelectric  voltage  of  silver-28  atomic  percent  gold  thermocouple 
wire,  SRM  733,  versus  common  thermocouple  materials  (between  liquid 
helium  and  ice  fixed  points),  by  L.  L.  Sparks  and  J.  G.  Hust. 

Thermal  conductivity  of  austenitic  stainless  steel,  SRM  735,  from  5 
to  280  K,  by  J.  G.  Hust  and  L.  L.  Sparks. 

The  eddy  current  decay  method  for  resistivity  characterization  of  high 
purity  metals,  by  A.  F.  Clark,  V.  A.  Deason,  J.  G.  Hust  and  R.  L. 
Powell. 
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Spec.  Publ.  No.    R  or  MR  No. 
260-46  R-873 


260-47 


260-50 


R-801 


R-937 


Title  and  Authors 

Thermal  conductivity  and  electrical  resistivity  standard  reference 
materials:  austenitic  stainless  steel,  SRM's  735  and  798,  from  4  to 
1200  K,  by  J.  G.  Hust  and  P.  J.  Giarratano. 

Electrical  resistivity  of  electrolytic  iron,  SRM  797,  and  austenitic 
stainless  steel,  SRM  798,  from  5  to  280  K,  by  J.  G.  Hust. 

Thermal  conductivity  and  electrical  resistivity  standard  reference 
materials:  electrolytic  iron,  SRM's  734  and  797,  from  4  to  1000  K,  by 
J.  G.  Hust  and  P.  J.  Giarratano. 


260-52 

358 
419 


R-910 


R-7I8 
R-882 


Thermal  conductivity  and  electrical  resistivity  standard  reference 
materials:  tungsten  SRM's  730  and  799,  from  4  to  3000  K,  by  J.  G.  Hust 
and  P.  J.  Giarratano 

The  flow  measurement  of  cryogenic  fluids,  by  D.  B.  Mann. 

Selected  topics  on  hydrogen  fuel,  by  J.  Hord  (Editor),  W.  R.  Parrish, 
R.  0.  Voth,  J.  G.  Hust,  et  al. 


Circular  No. 


556 


561 


564 


595 


596 


R  or  MR  No. 


R-5 


MR-13 


MR- 18 


R-97 


R-62 


Thermal  conductivity  of  metals  and  alloys  at  low  temperatures,  by  R.  L. 
Powell  and  W.  A.  Blanpied. 

Reference  tables  for  thermocouples,  by  H.  Shenker,  J.  I.  Lauritzen,  Jr. 
R.  J.  Corruccini  and  S.  T.  Lonberger. 

Tables  of  thermal  properties  of  gases,  by  J.  Hilsenrath,  C.  W.  Beckett, 
W.  S.  Benedict,  L.  Fano,  et  al . 

,x  z  n 

Tables  of  transport  integrals  J   (x)  =>  "T"z~T^j  '^Y   W.  M.  Rogers  and 

n       '^ol.e  -1) 

R.  L.  Powell. 

Single-phase  transfer  of  liquefied  gases,  by  R.  B.  Jacobs. 


NSRDS-NBS  No.      R  or  MR  No. 


27 


R-493 


Thermodynamic  properties  of  argon  from  the  triple  point  to  300  K  at 
pressures  to  1000  atmospheres,  by  A.  L.  Gosman,  R.  D.  McCarty  and 
J.  G.  Hust. 


96 


Bibliographies 

Bibliographies  are  available  from  the  NBS  Cryogenic  Data  Center,  Boulder,  Colorado  80303,  at  the  price 
indicated.   Order  by  B  No. 

B-1081    SUPERCONDUCTING  MAGNETS.  $   25.00 

330  pp,  indexed  by  author  (Oct  1973) 

B-1082    SUPERCONDUCTING  MOTORS  AND  GENERATORS.  5.00 

36  pp,  indexed  by  author  (Oct  1973) 

B-1083    SUPERCONDUCTING  DEVICES  FOR  MEASURING  FIELD  STRENGTH  AND  DIRECTION.  5.00 

23  pp,  indexed  by  magnetic  field  measurement  and  author  (Oct  1973)         . — - 

B-108A    SUPERCONDUCTING  DETECTORS  (Does  not  include  emission  devices  or  amplifiers).  5.00 

43  pp,  indexed  by  author  (Oct  1973) 

B-1085    SUPERCONDUCTING  TRANSFORMERS.  5.00 

15  pp,  indexed  by  author  (Oct  1973) 

B-I086   SUPERCONDUCTING  TRANSMISSION  LINES.  5.00 

37  pp,  indexed  by  subject  and  author  (Oct  1973) 

B-1087    SUPERCONDUCTING  AMPLIFIERS,  R-F  CAVITIES  AND  OTHER  ELECTRONIC  DEVICES.  8.00 

51  pp,  indexed  by  author  (Oct  1973) 

B-1524   PROCESSES  AND  EQUIPMENT  INVOLVING  LIQUEFIED  NATURAL  GAS  AND  METHANE  -  A  SELECTED  25.00 

BIBLIOGRAPHY. 
285  pp,  indexed  by  subject  and  author  (Jan  1977) 

B-1525   THERMOPHYSICAL  PROPERTIES  OF  METHANE  -  A  SELECTED  BIBLIOGRAPHY.  10.00 

100  pp,  indexed  by  property  and  author  (Jan  1977) 

B-1526   PROPERTIES  OF  METHANE  MIXTURES  -  A  SELECTED  BIBLIOGRAPHY.  15.00 

166  pp,  indexed  by  property,  system  and  author  (Jan  1977)  i 

B-1527    PATENTS  RELATING  TO  METHANE  AND  LNG  TECHNOLOGY.  15.00 

150  pp,  indexed  by  author  (Jan  1977) 
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Cryogenic  Data  Center  Services 

The  Cryogenic  Data  Center  publishes  the  four  subscription  services  listed  below.   All  of  these  may  be  ordered 
at  the  price  indicated  by  writing  to  Thermophysical  Properties  Division,  Center  for  Mechanical  Engineering 
and  Process  Technology,  National  Engineering  Laboratory,  Boulder,  Colorado  80303,  Attn:  Deborah  Frize'n, 
Cryogenic  Data  Center. 

Current  Awareness  Service  -  $25.00  per  year  ($30.00  per  year  foreign  -  includes  air  mail  delivery).   A 
biweekly  service  listing  all  current  articles  in  cryogenics  based  on  scanning  of  nearly  1,000  periodicals. 
Each  list,  averaging  about  200  references,  is  divided  into  three  sections:   Low  Temperature  Physics  and 
Chemistry,  Cryogenic  Engineering,  and  Energy.   Also  included  is  a  convenient  subject  index  with  30 
headings. 

Superconducting  Devices  and  Materials  -  $30.00  per  year  everywhere.   A  literature  survey  issued  quarterly, 
listing  about  300  new  papers,  reports,  and  patents  in  applied  superconductivity.   Prepared  in  cooperation 
with  the  Office  of  Naval  Research  and  the  Naval  Research  Laboratory,  each  reference  includes  author,  title, 
and  bibliographic  citations,  and  each  is  listed  under  two  or  more  of  41  subject  headings.   Also  included 
In  each  issue  are  a  complete  author  index  and  a  survey  of  the  more  significant  papers  listed  in  the  issue 
as  written  by  a  leading  expert  in  the  field  of  applied  superconductivity. 

Liquefied  Natural  Gas  -  $20.00  per  year  everywhere.   A  literature  survey  issued  quarterly,  listing  100 
to  200  new  papers,  reports,  and  patents  of  interest  to  engineers  and  others  working  in  the  LNG  field. 
The  references  include  author,  title,  and  bibliographic  citations,  and  are  listed  under  25  subject  head- 
ings.  Most  references  are  listed  under  two  or  more  headings,  and  each  issue  also  contains  a  complete 
author  index. 

Hydrogen-Future  Fuel  -  No  charge  for  single  subscriptions.   A  literature  survey  issued  quarterly,  listing 
about  200  new  papers,  reports,  patents,  etc.,  dealing  with  the  possible  widespread  use  of  hydrogen  as  a 
fuel.   The  primary  emphasis  is  on  cryogenic  hydrogen,  but  high  temperature  work  is  also  included.   The 
references  include  author,  title,  and  bibliographic  citations,  and  are  listed  under  40  subject  headings. 
i\n  author  index  is  also  included. 

Custom  Bibliographies  -  The  Cryogenic  Data  Center  serves  as  a  central  source  for  information  in  the  field  of 
cryogenics,  including  properties  of  materials  at  low  temperatures,  liquefied  natural  gas  (LNG),  basic  and 
applied  superconductivity,  cryogenic  engineering  (including  cryogenic  patents),  instruments  and  metrology, 
etc.   Important  information  from  the  world's  literature  in  these  fields  is  selected  and  carefully  indexed 
for  entry  into  an  automated  information  system  which  contains  over  100,000  references.   Literature  searches 
can  be  provided,  on  demand,  for  any  of  the  topics  above.   The  charges  for  searches  begin  at  $35  and  are  based 
upon  the  length  and  complexity  of  the  search.   The  resulting  bibliography  can  be  tailored  to  the  needs  of  the 
user,  anywhere  from  a  very  broad  to  a  very  narrow  question.   The  feasibility  and  estimated  cost  of  a  search 
can  be  obtained  from  Neil  A.  Olien  (Phone  (303)  499-1000,  Extension  3257). 

Thermodynamic  and  Transport  Properties  Data  -  The  Cryogenic  Data  Center  is  also  engaged  in  long  term  projects 
designed  to  produce  Standard  Reference  Data  for  the  thermodynamic  and  transport  properties  of  the  technically 
important  gases.   The  data  are  available  in  tabular  and  graphical  form  as  well  as  in  the  form  of  computer 
programs  -  the  descriptive  list  on  page  100  indicates  the  programs  which  are  available.   Computer  programs 
are  written  in  FORTRAN  IV  language  and  are  currently  operational  on  a  CDC  3800  computer.  Programs  include  a 
data  deck  and  a  sample  run  on  our  computer  and  are  available  at  a  cost  of  $50.00  per  program.   Questions 
should  be  directed  to  R.  D.  McCarty  (Phone  (303)  499-1000,  extension  3386)  or  to  Neil  A.  Olien  (Phone  (303) 
499-1000,  Extension  3257). 

Local  Use  of  the  Data  Center  -  Visitors  are  invited  to  use  the  Center's  library,  world  literature  file, 
catalog  and  abstract  files,  microfilm  facilities,  etc.,  whenever  it  is  convenient  for  them  to  do  so.   The 
staff  is  happy  to  help  with  answers  to  questions,  to  aid  with  hard-to-find  type  of  literature,  or  to  offer 
advice  as  to  best  sources  of  information.   Telephone  requests  should  be  directed  to  Jo  Mendenhall  (Phone 
(303)  499-1000,  Extension  3420). 
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Other  Services 

Custom  Thermocouple  Tables 

A  program  for  the  production  of  thermocouple  tables  for  cryogenic  use  has  been  developed  by  L.  L.  Sparks  and 
R.  L.  Powell  of  our  Properties  of  Solids  Section.   The  tables  are  usable  from  liquid  helium  temperatures  at 
4  K  to  approximately  room  temperature. 

After  an  individual  user  makes  a  spot  check  of  his  own  thermocouple  with  its  junctions  at  known  temperatures, 
a  computer  program  is  used  to  compare  the  results  of  the  spot  calibration  with  an  NBS  calibration  table.   The 
computer  then  calculates  a  correction  factor  and  generates  a  "working"  table  tailored  to  the  particular  thermo- 
couple.  The  table  may  be  obtained  in  degrees  C  or  degrees  K,  with  any  reference  temperature  within  the  range 
of  the  table.   Tables  can  be  generated  for  most  of  the  commercial,  low-temperature,  thermocouple  materials. 

This  program  is  compatible  with  many  types  of  computers,  making  possible  the  use  of  local  computers. 
The  Cryogenic  Data  Center  will  furnish,  at  cost,  the  materials  and  instructions  necessary  for  the  user  to 
develop  his  own  tables.   The  materials  needed  are  (1)  a  thermocouple  data  deck,  and  (2)  a  program  deck,  written 
in  FORTRAN  II,  IV,  or  3600,  which  was  developed  to  adjust  the  "standard"  data  to  fit  a  particular  thermocouple. 

It  is  preferred  that  the  customer  use  a  local  computer.   If,  however,  one  is  not  available,  the  Cryogenic 
Data  Center  will  process  the  spot  calibration  data  furnished  by  the  user.   For  further  information,  contact 
L.  L.  Sparks,  Properties  of  Solids  Section,  Thermophysical  Properties  Division,  Center  for  Mechanical 
Engineering  and  Process  Technology,  National  Engineering  Laboratory,  Boulder,  Colorado  80303 
(Phone  (303)  499-1000,  Extension  3612). 
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PERIODICALS 

JOURNAL  OF  RESEARCH— The  Journal  of  Research 
of  the  National  Bureau  of  Standards  reports  NBS  research 
and  development  in  those  disciplines  of  the  physical  and 
engineering  sciences  in  which  the  Bureau  is  active.  These 
include  physics,  chemistry,  engineering,  mathematics,  and 
computer  sciences.  Papers  cover  a  broad  range  of  subjects, 
with  major  emphasis  on  measurement  methodology,  and 
the  basic  technology  underlying  standardization.  Also  in- 
cluded from  time  to  time  are  survey  articles  on  topics  closely 
related  to  the  Bureau's  technical  and  scientific  programs.  As 
a  special  service  to  subscribers  each  issue  contains  complete 
citations  to  all  recent  NBS  publications  in  NBS  and  non- 
NBS  media.  Issued  six  times  a  year.  Annual  subscription: 
domestic  $17.00;  foreign  $21.25.  Single  copy,  $3.00  domestic; 
$3.75  foreign. 

Note:  The  Journal  was  formerly  published  in  two  sections: 
Section  A  "Physics  and  Chemistry"  and  Section  B  "Mathe- 
matical Sciences." 
DIMENSIONS/NBS  (formerly  Technical  News  Bulletin)— 

This  monthly  magazine  is  published  to  inform  scientists, 
engineers,  businessmen,  industry,  teachers,  students,  and 
consumers  of  the  latest  advances  in  science  and  technology, 
with  primary  emphasis  on  the  work  at  NBS.  The  magazine 
highlights  and  reviews  such  issues  as  energy  research,  fire 
protection,  building  technology,  metric  conversion,  pollution 
abatement,  health  and  safety,  and  consumer  product  per- 
formance. In  addition,  it  reports  the  results  of  Bureau  pro- 
grams in  measurement  standards  and  techniques,  properties 
of  matter  and  materials,  engineering  standards  and  services, 
instrumentation,  and  automatic  data  processing. 

Annual  subscription:  Domestic,   $12.50;   Foreign  $15.65. 

NONPERIODICALS 

Monographs — Major  contributions  to  the  technical  liter- 
ature on  various  subjects  related  to  the  Bureau's  scientific 
and  technical  activities. 

Handbooks — Recommended  codes  of  engineering  and  indus- 
trial practice  (including  safety  codes)  developed  in  coopera- 
tion with  interested  industries,  professional  organizations, 
and  regulatory  bodies. 

Special  Publications — Include  proceedings  of  conferences 
sponsored  by  NBS,  NBS  annual  reports,  and  other  special 
publications  appropriate  to  this  grouping  such  as  wall  charts, 
pocket  cards,  and  bibliographies. 

Applied  Mathematics  Series — Mathematical  tables,  man- 
uals, and  studies  of  special  interest  to  physicists,  engineers, 
chemists,  biologists,  mathematicians,  computer  programmers, 
and  others  engaged  in  scientific  and  technical  work. 
National  Standard  Reference  Data  Series — Provides  quanti- 
tative data  on  the  physical  and  chemical  properties  of 
materials,  compiled  from  the  world's  literature  and  critically 
evaluated.  Developed  under  a  world-wide  program  co- 
ordinated by  NBS.  Program  under  authority  of  National 
Standard  Data  Act  (Public  Law  90-396). 


NOTE:  At  present,  the  principal  publication  outlet  for  these 
data  is  the  Journal  of  Physical  and  Chemical  Reference 
Data  (JPCRD)  published  quarterly  for  NBS  by  the  Ameri- 
can Chemical  Society  (ACS)  and  the  American  Institute  of 
Physics  (AIP).  Subscriptions,  reprints,  and  supplements 
available  from  ACS,  1155  Sixteenth  St.  N.W.,  Wash.,  D.C. 
20056. 

Building  Science  Series — Disseminates  technical  information 
developed  at  the  Bureau  on  building  materials,  components, 
systems,  and  whole  structures.  The  series  presents  research 
results,  test  methods,  and  performance  criteria  related  to  the 
structural  and  environmental  functions  and  the  durability 
and  safety  characteristics  of  building  elements  and  systems. 
Technical  Notes — Studies  or  reports  which  are  complete  in 
themselves  but  restrictive  in  their  treatment  of  a  subject. 
Analogous  to  monographs  but  not  so  comprehensive  in 
scope  or  definitive  in  treatment  of  the  subject  area.  Often 
serve  as  a  vehicle  for  final  reports  of  work  performed  at 
NBS  under  the  sponsorship  of  other  government  agencies. 
Voluntary  Product  Standards — Developed  under  procedures 
published  by  the  Department  of  Commerce  in  Part  10, 
Title  15,  of  the  Code  of  Federal  Regulations.  The  purpose 
of  the  standards  is  to  establish  nationally  recognized  require- 
ments for  products,  and  to  provide  all  concerned  interests 
with  a  basis  for  common  understanding  of  the  characteristics 
of  the  products  NBS  administers  this  program  as  a  supple- 
ment to  the  activities  of  the  private  sector  standardizing 
organizations. 

Consumer  Information  Series — Practical  information,  based 
on  NBS  research  and  experience,  covering  areas  of  interest 
to  the  consumer.  Easily  understandable  language  and 
illustrations  provide  useful  background  knowledge  for  shop- 
ping in  today's  technological  marketplace. 
Order  above  NBS  publications  from:  Superintendent  of 
Documents,  Government  Printing  Office,  Washington,  D.C. 
20402. 

Order  following  NBS  publications — NBSIR's  and  FIPS  from 
the  National  Technical  Information  Services,  Springfield, 
Va.  22161. 

Federal  Information  Processing  Standards  Publications 
(FIPS  PUB) — Publications  in  this  series  collectively  consti- 
tute the  Federal  Information  Processing  Standards  Register. 
Register  serves  as  the  official  source  of  information  in  the 
Federal  Government  regarding  standards  issued  by  NBS 
pursuant  to  the  Federal  Property  and  Administrative  Serv- 
ices Act  of  1949  as  amended.  Public  Law  89-306  (79  Stat. 
1127),  and  as  implemented  by  Executive  Order  11717 
(38  FR  12315,  dated  May  11,  1973)  and  Part  6  of  Title  15 
CFR  (Code  of  Federal  Regulations). 

NBS  Interagency  Reports  (NBSIR) — A  special  series  of 
interim  or  final  reports  on  work  performed  by  NBS  for 
outside  sponsors  (both  government  and  non-government). 
In  general,  initial  distribution  is  handled  by  the  sponsor; 
public  distribution  is  by  the  National  Technical  Information 
Services  (Springfield,  Va.  22161)  in  paper  copy  or  microfiche 
form. 
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The  following  current-awareness  and  literature-survey  bibli- 
ographies are  issued  periodically  by  the  Bureau: 
Cryogenic  Data  Center  Current  Awareness  Service.  A  litera- 
ture .survey  issued  biweekly.  Annual  subscription:  Domes- 
tic, $25.00;  Foreign,  $30.00. 
Liquified  Natural  Gas.  A  literature  survey  issued  quarterly. 
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tion orders  and  remittances  for  the  preceding  bibliographic 
services  to  National  Bureau  of  Standards,  Cryogenic  Data 
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